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0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS6A
FARS5, FARS6, 4, 200

*NCOPY, SHIFT, CHANGE NU=+400,OLD SET=FARS6,NEW

SET=FARS7
0.0, 0.0, 1.75

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS7A
FARS6, FARS7, 2, 200

*NCOPY, SHIFT, CHANGE NU=+400,OLD SET=FARS7,NEW

SET=FARS8
0.0, 0.0, 11.82

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS8A
FARS7, FARS8, 2, 200

*NCOPY,SHIFT,CHANGE NU=+200,OLD SET=FARS8,NEW

SET=FARS9
0.0, 0.0, 0.75

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+400,OLD SET=FARS9,NEW

SET=FARS10
0.0, 0.0, 11.87

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS1OA
FARS9, FARS1O, 2, 200

*NSET, NSET=FARSR1

FARS7A,FARS8A,FARS9,FARS1OA

*NCOPY,SHIFTCHANGE NU=+1400,OLD

SET=FARSR1,NEW SET=FARSR2

0.0, 0.0, 26.19

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY, SHIFT, CHANGE NU=+1400,OLD

SET=FARSR2,NEW SET=FARSR3

0.0, 0.0, 26.19

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FARSRT, GENERATE

67861, 67920, 1

67932, 67945, 1

67948, 67960, 1

67963, 67975, 1

67978, 67989, 1

*NCOPY,SHIFT, CHANGE NU=+400, OLD

SET=FARSRT,NEW SET=FARS19

0.0, 0.0, 1.75

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS19A
FARSRT, FARSl9, 2, 200

*NCOPY,SHIFT,CHANGE NU=+400,OLD

SET=FARS19,NEW SET=FARS20
0.0, 0.0, 16.88

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS20A

FARSl9, FARS20, 2, 200

*NCOPY,SHIFT,CHANGE NU=+400,OLD

SET=FARS20,NEW SET=FARS21
0.0, 0.0, 1.75

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS21A

FARS20, FARS21, 2, 200

*NCOPY, SHIFT, CHANGE NU=+200,OLD

SET=FARS21,NEW SET=FARS22

0.0, 0.0, 0.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NODE, NSET=FARS1M
60061, -14.5225, 1.1275, 15.9900

60076, -6.0775, 1.1275, 15.9900

60091, -6.0775, 9.5725, 15.9900

60106, -14.5225, 9.5725, 15.9900

60120, -14.5225, 1.6905, 15.9900

60132, -13.9595, 1.6905, 15.9900

60145, -6.6405, 1.6905, 15.9900

60148, -6.6405, 2.2535, 15.9900

60160, -6.6405, 9.0095, 15.9900

60163, -7.2035, 9.0095, 15.9900

60175, -13.9595, 9.0095, 15.9900

60178, -13.9595, 8.4465, 15.9900

60189, -13.9595, 2.2535, 15.9900

*NGEN, NSET=FARS1M
60061, 60076
60076, 60091
60091, 60106
60106, 60120

60132, 60145
60148, 60160
60163, 60175

60178, 60189
*NSET, NSET=FARS
FARS1,FARS2,FARS3A,FARS4A,FARSSA,FARS6A,FARSR
1,FARSR2,FARSR3
FARS19A,FARS20A,FARS21A,FARS22,FARSlM
** ********* ********** *

** INNER FUEL RODS ELEMENT
************************ ****

*ELEMENT, TYPE=S4R, ELSET=FARI

61132, 60132, 61332, 61333, 60133

61145, 60145, 61345, 61348, 60148

61148, 60148, 61348, 61349, 60149

61160, 60160, 61360, 61363, 60163

61163, 60163, 61363, 61364, 60164

61175, 60175, 61375, 61378, 60178

61178, 60178, 61378, 61379, 60179

61189, 60189, 61389, 61332, 60132
**

61332, 61332, 61532, 61533, 61333

61345, 61345, 61545, 61548, 61348

61348, 61348, 61548, 61549, 61349

61360, 61360, 61560, 61563, 61363
61363, 61363, 61563, 61564, 61364

61375, 61375, 61575, 61578, 61378
61378, 61378, 61578, 61579, 61379
61389, 61389, 61589, 61532, 61332

*ELGEN, ELSET=FARI

61132, 13, 1, 1

61148, 12, 1, 1
61163, 12, 1, 1

61178, 11, 1, 1
61332, 13, 1, 1, 41, 200, 200

61345, 41, 200, 200
61348, 12, 1, 1, 41, 200, 200

61360, 41, 200, 200
61363, 12, 1, 1, 41, 200, 200

61375, 41,. 200, 200
61378, 11, 1, 1, 41, 200, 200

61389, 41, 200, 200
*SHELL SECTION, ELSET=FARI, MATERIAL=CLADI

0.25

** ROD GRID SPACERS
************************ ****

***** GRID SPACER 1

*ELEMENT, TYPE=S4R, ELSET=FAG1BR

61261, 61261, 61461, 61462, 61262

61320, 61320, 61520, 61461, 61261

*ELGEN, ELSET=FAG18R
61261, 59, 1, 1

*ELEMENT, TYPE=S4R, ELSET=FAGlBS

61061, 61262, 61462, 61532, 61332
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61076, 61277, 61477, 61545, 61345

61077, 61278, 61478, 61548, 61348
61091, 61292, 61492, 61560, 61360

61092, 61293, 61493, 61563, 61363

61106, 61307, 61507, 61575, 61375
61107, 61308, 61508, 61578, 61378
61119, 61320, 61520, 61532, 61332
*ELGEN, ELSET=FAGlBS
61061, 14, 1, 1
61077, 13, 1, 1

61092, 13, 1, 1
61107, 12, 1, 1
*ELSET, ELSET=FAG1B

FAGlBR, FAGlBS
*ELCOPY,OLD SET=FAGlBR,NEW SET=FAG1TR,ELEMENT
SH=200,SHIFT NOD=200
*ELCOPY, OLD SET=FAGlBS,NEW SET=FAGlTS, ELEMENT
SH=600,SHIFT NOD=200

*ELSET, ELSET=FAG1R
FAG1BR, FAG1TR
*ELSET, ELSET=FAGlS
FAGlBS, FAGlTS

*ELSET, ELSET=FAG1
FAG1R, FAG1S
*SHELL SECTION, ELSET=FAG1R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG1S, MATERIAL=CLADG
0.0747
***** GRID SPACER 2 (HTP)
*ELCOPY, OLD SET=FAG1R,NEW SET=FAG2R, ELEMENT
SH=1200,SHIFT NOD=1200
*ELCOPY,OLD SET=FAGlS,NEW SET=FAG2S,ELEMENT

SH=1200,SHIFT NOD=1200
*ELSET, ELSET=FAG2

FAG2R, FAG2S
*SHELL SECTION, ELSET=FAG2R, MATERIAL=CLADG

0.0747

*SHELL SECTION, ELSET=FAG2S, MATERIAL=CLADG
0.0747
***** GRID SPACER 3 (HTP)

*ELCOPY,OLD SET=FAG2R,NEW SET=FAG3R,ELEMENT
SH=1200,SHIFT NOD=1200
*ELCOPY,OLD SET=FAG2S,NEW SET=FAG3S,ELEMENT

SH=1200,SHIFT NOD=1200
*ELSET, ELSET=FAG3
FAG3R, FAG3S
*SHELL SECTION, ELSET=FAG3R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG3S, MATERIAL=CLADG

0.0747
***** GRID SPACER 4 (IFM)
*ELCOPY, OLD SET=FAG1BR,NEW SET=FAG4R, ELEMENT

SH=3200,SHIFT NOD=3200
*ELCOPY, OLD SET=FAGlBS,NEW SET=FAG4S, ELEMENT

SH=3200,SHIFT NOD=3200
*ELSET, ELSET=FAG4
FAG4R, FAG4S
*SHELL SECTION, ELSET=FAG4R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG4S, MATERIAL=CLADG

0.0747
***** GRID SPACER 5 (HTP)
*ELCOPY, OLD SET=FAG3R,NEW SET=FAG5R, ELEMENT
SH=1400,SHIFT NOD=1400
*ELCOPY,OLD SET=FAG3S,NEW SET=FAGSS,ELEMENT

SH=1400,SHIFT NOD=1400
*ELSET, ELSET=FAGS
FAGSR, FAG5S
*SHELL SECTION, ELSET=FAG5R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG5S, MATERIAL=CLADG
0.0747
***** GRID SPACER 6 (IFM)
*ELCOPY,OLD SET=FAG4R,NEW SET=FAG6R,ELEMENT
SH=1400,SHIFT NOD=1400
*ELCOPY,OLD SET=FAG4S,NEW SET=FAG6S,ELEMENT
SH=1400,SHIFT NOD=1400

*ELSET, ELSET=FAG6

FAG6R, FAG6S
*SHELL SECTION, ELSET=FAG6R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG6S, MATERIAL=CLADG

0.0747
***** GRID SPACER 7 (HTP)

*ELCOPY, OLD SET=FAGSR,NEW SET=FAG7R, ELEMENT

SH=1400,SHIFT NOD=1400
*ELCOPY,OLD SET=FAG5S,NEW SET=FAG7S,ELEMENT

SH=1400,SHIFT NOD=1400
*ELSET, ELSET=FAG7

FAG7R, FAG7S
*SHELL SECTION, ELSET=FAG7R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG7S, MATERIAL=CLADG

0.0747
***** GRID SPACER 8 (IFM)

*ELCOPY,OLD SET=FAG6R,NEW SET=FAG8R,ELEMENT
SH=1400,SHIFT NOD=1400
*ELCOPY,OLD SET=FAG6S,NEW SET=FAG8S,ELEMENT
SH=1400,SHIFT NOD=1400

*ELSET, ELSET=FAG8
FAG8R, FAG8S
*SHELL SECTION, ELSET=FAG8R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG8S, MATERIAL=CLADG

0.0747
***** GRID SPACER 9 (HTP)

*ELCOPY, OLD SET=FAG7R,NEW SET=FAG9R, ELEMENT
SH=1400,SHIFT NOD=1400
*ELCOPY, OLD SET=FAG7S,NEW SET=FAG9S, ELEMENT
SH=1400,SHIFT NOD=1400

*ELSET, ELSET=FAG9
FAG9R, FAG9S
*SHELL SECTION, ELSET=FAG9R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG9S, MATERIAL=CLADG
0.0747
***** GRID SPACER 10 (HTP)

*ELCOPY,OLD SET=FAG9R,NEW SET=FAG1OR,ELEMENT
SH=800,SHIFT NOD=800
*ELCOPY, OLD SET=FAG9S,NEW SET=FAG1OS, ELEMENT
SH=800,SHIFT NOD=800
*ELSET, ELSET=FAG10
FAG1OR, FAG1OS
*SHELL SECTION, ELSET=FAG1OR, MATERIAL=CLADG
0.0747
*SHELL SECTION, ELSET=FAG1OS, MATERIAL=CLADG
0.0747
****** ************** *******k

** BOTTOM TIE PLATE
****** *** *************** ****

*NCOPY,SHIFT,CHANGE NU=-200,OLD SET=FARS1,NEW

SET=FARB1
0.0, 0.0, -2.52
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NODE, NSET=FARSI
61121, -11.7075, 3.9425, 14.6400
61122, -8.8925, 3.9425, 14.6400

61123, -11.7075, 6.7575, 14.6400
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61124, -8.8925, 6.7575, 14.

*NCOPY,SHIFT,CHANGE NU=-200,OLD S

SET=FARB1
0.0, 0.0, -2.52

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.

*NSET, NSET=FABM
FARSI, FARSI, FARBI
**E*8**

*ELEMENT, TYPE=C3D8R, ELSET=FABM

6400
SET=FARSI,NEW

0

60861, 60861, 60862, 60932, 60920, 61061,

61062, 61132, 61120

60862, 60862, 60866, 60936, 60932, 61062,

61066, 61136, 61132

60866, 60866, 60871, 60941, 60936, 61066,

61071, 61141, 61136

60871, 60871, 60875, 60945, 60941, 61071,

61075, 61145, 61141
60875, 60875, 60876, 60877, 60945, 61075,

61076, 61077, 61145

60920, 60920, 60932, 60986, 60916, 61120,

61132, 61186, 61116

60932, 60932, 60936, 60921, 60986, 61132,

61136, 61121, 61186

60936, 60936, 60941, 60922, 60921, 61136,

61141, 61122, 61121

60941, 60941, 60945, 60951, 60922, 61141,

61145, 61151, 61122

60945, 60945, 60877, 60881, 60951, 61145,

61077, 61081, 61151

60916, 60916, 60986, 60981, 60911, 61116,

61186, 61181, 61111

60986, 60986, 60921, 60923, 60981, 61186,

61121, 61123, 61181

60921, 60921, 60922, 60924, 60923, 61121,

61122, 61124, 61123

60922, 60922, 60951, 60956, 60924, 61122,

61151, 61156, 61124

60951, 60951, 60881, 60886, 60956, 61151,

61081, 61086, 61156

60911, 60911, 60981, 60975, 60907, 61111,

61181, 61175, 61107

60981, 60981, 60923, 60971, 60975, 61181,

61123, 61171, 61175

60923, 60923, 60924, 60966, 60971, 61123,

61124, 61166, 61171

60924, 60924, 60956, 60960, 60966, 61124,

61156, 61160, 61166

60956, 60956, 60886, 60890, 60960, 61156,

61086, 61090, 61160

60907, 60907, 60975, 60905, 60906, 61107,

61175, 61105, 61106

60975, 60975, 60971, 60901, 60905, 61175,

61171, 61101, 61105

60971, 60971, 60966, 60896, 60901, 61171,

61166, 61096, 61101
60966, 60966, 60960, 60892, 60896, 61166,

61160, 61092, 61096

60960, 60960, 60890, 60891, 60892, 61160,

61090, 61091, 61092
*SOLID SECTION, ELSET=FABM, MATERIAL=S304F
** ** ****** ** ***** * *** ******

** TOP TIE PLATE
************ ****************

*NCOPY,SHIFT,CFANGE NU=8600,OLD SET=FABM,NEW

SET=FATP1
0.0, 0.0, 156.23

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=200,OLD SET=FATP1,NEW

SET=FATP2

0.0, 0.0, 3.48
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FATP

FATP1, FATP2

*ELCOPY,OLD SET=FABM,NEW SET=FATP,ELEMENT

SH=8600,SHIFT NOD=8600

*SOLID SECTION, ELSET=FATP, MATERIAL=S304F
************** ********** ****

** GUIDE AND INST. TUBES
* *** **** *** *** *** **** ******

*ELEMENT, TYPE=B31, ELSET=TUBEA

61195, 61132, 61332

61196, 61145, 61345

61197, 61160, 61360

61198, 61175, 61375

*ELGEN, ELSET=TUBEA

61195, 42, 200, 200

61196, 42, 200, 200

61197, 42, 200, 200

61198, 42, 200, 200

*BEAM SECTION, SECTION=CIRC, ELSET=TUBEA,

MATERIAL=CLADT

0.4280
1.0, 0.0, 0.0
******************* **********

** FUEL ROD VS GRID SPACER
*** **************************

* 01

*EQUATION
3
61401, 1, 1.0, 61461, 1, -0.5, 61462, 1, -0.5

*EQUATION
3
61401, 2, 1.0, 61461, 2, -0.5, 61462, 2, -0.5

*EQUATION
3
62601, 1, 1.0, 62661, 1, -0.5, 62662, 1, -0.5

*EQUATION
3
62601, 2, 1.0, 62661, 2, -0.5, 62662, 2, -0.5

*EQUATION
3
63801, 1, 1.0, 63861, 1, -0.5, 63862, 1, -0.5

*EQUATION

3
63801, 2, 1.0, 63861, 2, -0.5, 63862, 2, -0.5

*EQUATION
3
64401, 1, 1.0, 64461, 1, -0.5, 64462, 1, -0.5

*EQUATION
3
64401, 2, 1.0, 64461, 2, -0.5, 64462, 2, -0.5

*EQUATION
3
65201, 1, 1.0, 65261, 1, -0.5, 65262, 1, -0.5

*EQUATION

3
65201, 2, 1.0, 65261, 2, -0.5, 65262, 2, -0.5

*EQUATION
3
66001, 1, 1.0, 66061, 1, -0.5, 66062, 1, -0.5

*EQUATION
3
66001, 2, 1.0, 66061, 2, -0.5, 66062, 2, -0.5

*EQUATION
3
66601, 1, 1.0, 66661, 1, -0.5, 66662, 1, -0.5

*EQUATION

3
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66601, 2, 1.0, 6

*EQUATION

3
67401, 1, 1.0, 6

*EQUATION

3
67401, 2, 1.0, 6

*EQUATION

3
68001, 1, 1.0, 6

*EQUATION
3
68001, 2, 1.0, 6

*EQUATION
3
68801, 1, 1.0,

*EQUATION

3
68801, 2, 1.0,

***** 02

*EQUATION
3
61402, 1, 1.0, I

*EQUATION

3
61402, 2, 1.0,

*EQUATION
3
62602, 1, 1.0,
*EQUATION

3
62602, 2, 1.0,

*EQUATION

3
63802, 1, 1.0,

*EQUATION

3
63802, 2, 1.0,

*EQUATION

3
64402, 1, 1.0,
*EQUATION

3
64402, 2, 1.0,

*EQUATION

3
65202, 1, 1.0,

*EQUATION
3
65202, 2, 1.0,

*EQUATION

3
66002, 1, 1.0,

*EQUATION

3
66002, 2, 1.0,

*EQUATION
3
66602, 1, 1.0,
*EQUATION

3
66602, 2, 1.0,

*EQUATION

3
67402, 1, 1.0,

6661, 2, -0.5, 66662,

67461,

67461,

68061,

68061,

68861,

68861,

1,

2,

1 ,

2 ,

1 ,

2 ,

614 62,

61462,

62662,

62662,

63862,

63862,

64462,

64462,

65262,

68262,

66062,

66062,

666662,

66662,

67462,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1

-0.5, 6

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

;7462,

67462,

58062,

58062,

68862,

68862,

2,

1,

2,

1,

2 ,

1 ,

2 ,

61463,

61463,

62663,

62663,

63863,

63863,

64463,

64463,

65263,

65263,

66063,

66063,

66663,

66663,

67463,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

I-0.5

-0.5

-0.5

3

68002, 1, 1.0,
*EQUATION
3
68002, 2, 1.0,

*EQUATION
3
68802, 1, 1.0,
*EQUATION

3
68802, 2, 1.0,

***** 03
*EQUATION
3
61403, 1, 1.0,

*EQUATION

3
61403, 2, 1.0,

*EQUATION
3
62603, 1, 1.0,

*EQUATION

3
62603, 2, 1.0,

*EQUATION
3
63803, 1, 1.0,

*EQUATION
3
63803, 2, 1.0,

*EQUATION
3
64403, 1, 1.0,

*EQUATION
3
64403, 2, 1.0,

*EQUATION
3
65203, 1, 1.0,

*EQUATION
3
65203, 2, 1.0,

*EQUATION
3
66003, 1, 1.0,

*EQUATION
3
66003, 2, 1.0,

*EQUATION
3
66603, 1, 1.0,

*EQUATION
3
66603, 2, 1.0,

*EQUATION
3
67403, 1, 1.0,

*EQUATION

3
67403, 2, 1.0,

*EQUATION
3
68003, 1, 1.0,

*EQUATION

3
68003, 2, 1.0,

*EQUATION

58062, 1

58062,

68862,

68862,

61463,

61463,

62663,

62663,

63863,

63863,

64463,

64463,

65263,

65263,

66063,

66063,

66663,

66663,

67463,

67463,

68063,

68063,

2 ,

1 ,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1.

2

1

2

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

68063,

68063,

68863,

68863,

1,

2,

1 ,

2 ,

61464,

61464,

62664,

62664,

63864,

63864,

64464,

64464,

65264,

65264,

66064,

66064,

66664,

66664,

67464,

67464,

68064,

68064,

1,

2,

1,

2 ,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

- 0 . 5

- 0 . S

-0 .5

-0.5

-0 .5

- 0 . 5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

- 0 .5

-0.5

- 0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0 .5

-0. 5

*EQUATION

3
67402, 2,

*EQUATION

1.0, 67462, 2, -0.5, 67463, 2, -0.5 3
68803, 1, 1.0, 68863, 1, -0.5, 68864, 1, -0.5
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*EQUATION

3
68803, 2, 1.0, 68863, 2, -0.5, 68864, 2, -0.8
***** 04

*EQUATION

3
61404, 1, 1
*EQUATION

3
61404, 2, 2

*EQUATION

3
62604, 1, I
*EQUATION

3
62604, 2, 1

*EQUATION

3
63804, 1, I
*EQUATION

3
63804, 2,

*EQUATION

3
64404, 1,

*EQUATION
3
64404, 2,
*EQUATION

3
65204, 1,

*EQUATION
3
65204, 2,
*EQUATION

3
66004, 1,
*EQUATION

3
66004, 2,

*EQUATION
3
66604, 1,

*EQUATION

3
66604, 2,

*EQUATION
3
67404, 1,

*EQUATION

3
67404, 2,

*EQUATION
3
68004, 1,
*EQUATION

3
68004, 2,

*EQUATION

3
68804, 1,

*EQUATION

3
68804, 2,
***** 05

*EQUATION

3
61405, 1,
*EQUATION

..0,

- .0,

L.0,L. 0 ,

1.0,

L .0,

1.0,

1 .0,

1. 0 ,

1. 0,

1.0,

1. 0 ,

1.0,

1. 0 ,

1.0,1 . 0 ,

1.0,

1 . 0 ,1.0,

1.0,

61464,

61464,

62664,

62664,

63864,

63864,

64464,

64464,

65264,

65264,

66064,

66064,

66664,

66664,

67464,

67464,

68064,

68064,

68864,

68864,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0 . 5,

-0.5,

-0.5,

61465,

61465,

62665,

62665,

63865,

63865,

64465,

64465,

65265,

65265,

66065,

66065,

66665,

66665,

67465,

67465,

68065,

68065,

68865,

68865,

1 ,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

3

61405, 2,
*EQUATION

3
62605, 1,

*EQUATION
3
62605, 2,
-EQUATION

3
63805, 1,
*EQUATION

3
63805, 2,

*EQUATION
3
64405, 1,

*EQUATION
3
64405, 2,

*EQUATION
3
65205, 1,
*EQUATION
3
65205, 2,
*EQUATION
3
66005, 1,

*EQUATION
3
66005, 2,

*EQUATION

3
66605, 1,
*EQUATION

3
666605, 2,
*EQUATION
3
67405, 1,

*EQUATION
3
67405, 2,

*EQUATION
3
68005, 1,

*EQUATION
3
68005, 2,
*EQUATION

3
68805, 1,
*EQUATION
3
68805, 2,
***** 06

*EQUATION
3
61406, 1,
*EQUATION
3
61406, 2,

*EQUATION
3
62606, 1,

L. 0 ,

1. 0 ,

1. 0 ,

1. 0 ,

1.0,

1. 0,

1.0,

1. 0,

1. 0,

1 .0,

1. 0,

1. 0,

1.0,

1. 0,

1. 0,

1.0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0

1. 0

61465,

62665,

62665,

63865,

63865,

64465,

64465,

65265,

65265,

66065,

66065,

66665,

66665,

67465,

67465,

68065,

68065,

68865,

68865,

61466,

61466,

62666,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

61466,

62666,

62666,

63866,

63866,

64466,

64466,

65266,

65266,

66066,

66066,

66666,

66666,

67466,

67466,

68066,

68066,

68866,

68866,

61467,

61467,

62667,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 I

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

1.0, 61465, 1, -0.5, 61466, 1, -0.5
*EQUATION
3
62606, 2, 1.0, 62666, 2, -0.5, 62667, 2, -0.5
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*EQUATION

63806, 1, 1.0, 63866, 1, -0.5, 63867, 1,

*EQUATION

3
63806, 2, 1.0,
*EQUATION

3
64406, 1, 1.0,

*EQUATION
3
64406, 2, 1.0,
*EQUATION

3
65206, 1, 1.0,

*EQUATION

3
65206, 2, 1.0,

*EQUATION

3
66006, 1, 1.0,
*EQUATION
3
66006, 2, 1.0,

*EQUATION

3
66606, 1, 1.0,

*EQUATION

3
66606, 2, 1.0,

*EQUATION

3
67406, 1, 1.0,

*EQUATION
3
67406, 2, 1.0,

*EQUATION
3
68006, 1, 1.0,

*EQUATION

3
68006, 2, 1.0,
*EQUATION

3
68806, 1, 1.0,
*EQUATION
3
68806, 2, 1.0,
***** 07
*EQUATION

3
61407, 1, 1.0,
*EQUATION

3
61407, 2, 1.0,
*EQUATION

3
62607, 1, 1.0,
*EQUATION

3
62607, 2, 1.0,
*EQUATION
3
63807, 1, 1.0,
*EQUATION

3
63807, 2, 1.0,
*EQUATION
3

63866, 2,

64466, 1,

64466, 2,

65266, 1,

65266, 2,

66066, 1,

66066, 2,

66666, 1,

66666, 2,

67466, 1,

67466, 2,

68066, 1,

68066, 2,

68866, 1,

68866, 2,

61467, 1,

61467, 2,

62667, 1,

62667, 2,

63867, 1,

63867, 2,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

63867,

64467,

64467,

65267,

65267,

66067,

66067,

66667,

66667,

67467,

67467,

68067,

68067,

68867,

68867,

61468,

61468,

62668,

62668,

63868,

63868,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

I1,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

64407, 1,
*EQUATION

3
64407, 2,
*EQUATION

3
65207, 1,
*EQUATION
3
65207, 2,

*EQUATION

3
66007, 1,

*EQUATION

3
66007, 2,

*EQUATION
3
66607, 1,
*EQUATION
3
66607, 2,
*EQUATION

3
67407, 1,
*EQUATION
3
67407, 2,

*EQUATION
3
68007, 1,
*EQUATION
3
68007, 2,
*EQUATION

3
68807, 1,

*EQUATION
3

68807, 2,
***** 08

*EQUATION
3
61408, 1,
*EQUATION

3
61408, 2,
*EQUATION

3
62608, 1,
*EQUATION
3
62608, 2,

*EQUATION
3
63808, 1,
*EQUATION
3
63808, 2,
*EQUATION

3

64408, 1,
*EQUATION
3
64408, 2,

*EQUATION
3

65208, 1,
*EQUATION

1. 0,

1. 0,

1. 0,

1 .0,

1. 0,

1. 0,

1.0,

1.0,

1. 0,

1. 0,

1. 0,

1.0,

1. 0,

1. 0,

1. 0,

1.0,

1.0,

1.0,

1. 0,

1.0,

1. 0,

1. 0,

1.0,

64467,

64467,

65267,

65267,

66067,

66067,

66667,

66667,

67467,

67467,

68067,

68067,

68867,

68867,

61468,

61468,

62668,

62668,

63868,

63868,

64468,

64468,

65268,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0 . 5,

-0 . 5,

64468, 1,

64468, 2,

65268, 1,

65268, 2,

66068, 1,

66068, 2,

66668, 1,

66668, 2,

67468, 1,

67468, 2,

68068, 1,

68068, 2,

68868, 1,

68868, 2,

61469, 1,

61469, 2,

62669, 1,

62669, 2,

63869, 1,

63869, 2,

64469, 1,

64469, 2,

65269, 1,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5
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3 *EQUATION

65208, 2, 1.0, 65268, 2, -0.5, 65269, 2, -0.5 3

*EQUATION 66609, 1, 1.0, 66669, 1, -0.5, 66670, 1, -0.5

3 *EQUATION

66008, 1, 1.0, 66068, 1, -0.5, 66069, 1, -0.5 3

*EQUATION 66609, 2, 1.0, 66669, 2, -0.5, 66670, 2, -0.5

3 *EQUATION

66008, 2., 1.0, 66068, 2, -0.5, 66069, 2, -0.5 3

*EQUATION 67409, 1, 1.0, 67469, 1, -0.5, 67470, 1, -0.5

3 *EQUATION

66608, 1, 1.0, 66668, 1, -0.5, 66669, 1, -0.5 3

*EQUATION 67409, 2, 1.0, 67469, 2, -0.5, 67470, 2, -0.5

3 *EQUATION

66608, 2, 1.0, 66668, 2, -0.5, 66669, 2, -0.5 3

*EQUATION 68009, 1, 1.0, 68069, 1, -0.5, 68070, 1, -0.5

3 *EQUATION

67408, 1, 1.0, 67468, 1, -0.5, 67469, 1, -0.5 3

*EQUATION 68009, 2, 1.0, 68069, 2, -0.5, 68070, 2, -0.5

3 *EQUATION

67408, 2, 1.0, 67468, 2, -0.5, 67469, 2, -0.5 3

*EQUATION 68809, 1, 1.0, 68869, 1, -0.5, 68870, 1, -0.5

3 *EQUATION

68008, 1, 1.0, 68068, 1, -0.5, 68069, 1, -0.5 3

*EQUATION 68809, 2, 1.0, 68869, 2, -0.5, 68870, 2, -0.5

3 ***** 10

68008, 2, 1.0, 68068, 2, -0.5, 68069, 2, -0.5 *EQUATION

*EQUATION 3

3 61410, 1, 1.0, 61470, 1, -0.5, 61471, 1, -0.5

68808, 1, 1.0, 68868, 1, -0.5, 68869, 1, -0.5 *EQUATION

*EQUATION 3

3 61410, 2, 1.0, 61470, 2, -0.5, 61471, 2, -0.5

68808, 2, 1.0, 68868, 2, -0.5, 68869, 2, -0.5 *EQUATION

***** 09 3

*EQUATION 62610, 1, 1.0, 62670, 1, -0.5, 62671, 1, -0.5

3 *EQUATION

61409, 1, 1.0, 61469, 1, -0.5, 61470, 1, -0.5 3

*EQUATION 62610, 2, 1.0, 62670, 2, -0.5, 62671, 2, -0.5

3 *EQUATION

61409, 2, 1.0, 61469, 2, -0.5, 61470, 2, -0.5 3

*EQUATION 63810, 1, 1.0, 63870, 1, -0.5, 63871, 1, -0.5

3 *EQUATION

62609, 1, 1.0, 62669, 1, -0.5, 62670, 1, -0.5 3

*EQUATION 63810, 2, 1.0, 63870, 2, -0.5, 63871, 2, -0.5

3 *EQUATION

62609, 2, 1.0, 62669, 2, -0.5, 62670, 2, -0.5 3

*EQUATION 64410, 1, 1.0, 64470, 1, -0.5, 64471, 1, -0.5

3 *EQUATION

63809, 1, 1.0, 63869, 1, -0.5, 63870, 1, -0.5 3

*EQUATION 64410, 2, 1.0, 64470, 2, -0.5, 64471, 2, -0.5

3 *EQUATION

63809, 2, 1.0, 63869, 2, -0.5, 63870, 2, -0.5 3

*EQUATION 65210, 1, 1.0, 65270, 1, -0.5, 65271, 1, -0.5

3 *EQUATION

64409, 1, 1.0, 64469, 1, -0.5, 64470, 1, -0.5 3

*EQUATION 65210, 2, 1.0, 65270, 2, -0.5, 65271, 2, -0.5

3 *EQUATION

64409, 2, 1.0, 64469, 2, -0.5, 64470, 2, -0.5 3

*EQUATION 66010, 1, 1.0, 66070, 1, -0.5, 66071, 1, -0.5

3 *EQUATION

65209, 1, 1.0, 65269, 1, -0.5, 65270, 1, -0.5 3

*EQUATION 66010, 2, 1.0, 66070, 2, -0.5, 66071, 2, -0.5

3 *EQUATION

65209, 2, 1.0, 65269, 2, -0.5, 65270, 2, -0.5 3

*EQUATION 66610, 1, 1.0, 66670, 1, -0.5, 66671, 1, -0.5

3 *EQUATION

66009, 1, 1.0, 66069, 1, -0.5, 66070, 1, -0.5 3

*EQUATION 66610, 2, 1.0, 66670, 2, -0.5, 66671, 2, -0.5

3 *EQUATION

66009, 2, 1.0, 66069, 2, -0.5, 66070, 2, -0.5 3
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67410, 1, 1.0, 67470, 1, -0.5, 67471,

*EQUATION

67410, 2, 1

*EQUATION
3
68010, 1, 2

*EQUATION

3
68010, 2, 2

*EQUATION

3
68810, 1, 1
*EQUATION

3
68810, 2,1
***** 11

*EQUATION
3
61411, 1,

*EQUATION
3
61411, 2,

*EQUATION
3
62611, 1,
*EQUATION

3
62611, 2,
*EQUATION

3
63811, 1,

*EQUATION
3
63811, 2,

*EQUATION
3

64411, 1,
*EQUATION
3
64411, 2,

*EQUATION
3
65211, 1,
*EQUATION

3
65211, 2,

*EQUATION

3
66011, 1,

*EQUATION

3
66011, 2,

*EQUATION
3
66611, 1,
*EQUATION

3
66611, 2,

*EQUATION
3
67411, 1,
*EQUATION

3
67411, 2,

*EQUATION

3
68011, 1,
*EQUATION

.0, 67470,

.0, 68070,

..0, 68070,

- .0, 68870,

1 .0, 68870,

2, -0.5, 67471,

1,

2,

1 ,

2 ,

L.0,

1. 0 ,

1.0,

1. 0 ,

1. 0 ,

1. 0 ,

1. 0 ,

1.0,

1.0,

1.0,

1.0,

1.0,

1 .0,

1 .0,

1. 0 ,

1 . 0 ,

61471,

61471,

62671,

62671,

63871,

63871,

64471,

64471,

65271,

65271,

66071,

66071,

66671,

66671,

67471,

67471,

1 ,

2,

1,

2,

1,

2,

1 ,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 *

2

-0. 5,

-0 .5,

-0 .5,

-0 .5, I

-0 .5,

-0 .5,

-0 .5,

-0.5 ,

-0 .5,

-0.5,I

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

1-0 .5 ,

I-0 .5,

68071,

68071,

68871,

68871,

1,

2,

1 ,

2 ,

1 ,

2 ,

61472,

61472,

62672,

62672,

63872,

63872,

64472,

64472,

65272,

65272,

66072,

66072,

66672,

66672,

67472,

67472,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-O.5

, -0.5

,-0.5

3

68011, 2, 1
*EQUATION

3
68811, 1, 1
*EQUATION
3
68811, 2, 1

***** 12

*EQUATION

3
61412, 1, 1

*EQUATION
3
61412, 2, 1
*EQUATION

3
62612, 1, I
*EQUATION
3

62612, 2, 2

*EQUATION
3
63812, 1,1

*EQUATION
3
63812, 2,
*EQUATION
3
64412, 1,

*EQUATION
3
64412, 2,

*EQUATION
3
65212, 1,
*EQUATION
3
65212, 2,
*EQUATION
3
66012, 1,

*EQUATION
3
66012, 2,

*EQUATION
3
66612, 1,
*EQUATION
3
66612, 2,

*EQUATION
3
67412, 1,
*EQUATION
3
67412, 2,
*EQUATION

3
68012, 1,
*EQUATION

3
68012, 2,
*EQUATION

3
68812, 1,
*EQUATION

3
68812, 2,

1. 0 ,

.0,

1. 0 ,

..0,

.0,

..0,

- .0,

L.0 ,

1. 0 ,

1. 0 ,

1.0,

1. 0,

1.0,

1 .0,

1. 0 ,

1.0,

1 . 0 ,

1.0,

1 .0,

1 .0

1 .0

1 .0

I1l8071,

68871,

68871,

2,

1 ,

2 ,

61472,

61472,

62672,

62672,

63872,

63872,

64472,

64472,

65272,

65272,

66072,

66072,

66672,

66672,

67472,

67472,

68072,

68072,

68872,

68872,

1,

2,

1,

2,

1,

2 ,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

18072,

18872,

18872,

11473,

11473,

12673,

62673,

63873,

63873,

64473,

64473,

65273,

65273,

66073,

66073,

66673,

66673,

67473,

67473,

68073,

68073,

68873,

68873,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5
1.0, 68071, 1, -0.5, 68072, 1, -0.5
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***** 13
*EQUATION
3
61413, 1,

*EQUATION
3
61413, 2,

*EQUATION

3
62613, 1,

*EQUATION
3
62613, 2,

*EQUATION

3
63813, 1,
*EQUATION

3
63813, 2,
*EQUATION

3
64413, 1,
*EQUATION

3
64413, 2,
*EQUATION

3
65213, 1,
*EQUATION

3
65213, 2,

*EQUATION
3
66013, 1,
*EQUATION

3
66013, 2,

*EQUATION
3
66613, 1,
*EQUATION

3
66613, 2,

*EQUATION

3
67413, 1,
*EQUATION

3
67413, 2,
*EQUATION

3
68013, 1,
*EQUATION

3
68013, 2,
*EQUATION

3
68813, 1,
*EQUATION

3
68813, 2,
***** 14
*EQUATION

3
61414, 1,

*EQUATION
3
61414, 2,
*EQUATION

1. 0 ,

1. 0 ,

1. 0 ,

1. 0 ,

1.0,

1. 0,

1. 0,

1. 0,

1.0,

1. 0,

1. 0,

1.0,

1. 0,

1. 0,

1.0,

1. 0,

1. 0,

1. 0,

1. 0,

1.0,

61473, 1,

61473, 2,

62673, 1,

62673, 2,

63873, 1,

63873, 2,

64473, 1,

64473, 2,

65273, 1,

65273, 2,

66073, 1,

66073, 2,

66673, 1,

66673, 2,

67473, 1,

67473, 2,

68073, 1,

68073, 2,

68873, 1,

68873, 2,

-0. 5,

-0. 5,

-0. 5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

61474, 1,

61474, 2,

62674, 1,

62674, 2,

63874, 1,

63874, 2,

64474, 1,

64474, 2,

65274, 1,

65274, 2,

66074, 1,

66074, 2,

66674, 1,

66674, 2,

67474, 1,

67474, 2,

68074, 1,

68074, 2,

68874, 1,

68874, 2,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5.

-0.5

3
62614, 1,
*EQUATION

3
62614, 2,
*EQUATION

3
63814, 1,
*EQUATION
3
63814, 2,

*EQUATION

3
64414, 1,
*EQUATION

3
64414, 2,
*EQUATION
3
65214, 1,
*EQUATION
3
65214, 2,
*EQUATION

3
66014, 1,
*EQUATION
3
66014, 2,

*EQUATION
3
66614, 1,
*EQUATION

3
66614, 2,
*EQUATION
3

67414, 1,
*EQUATION

3
67414, 2,
*EQUATION
3
68014, 1,
*EQUATION

3
68014, 2,
*EQUATION
3
68814, 1,
*EQUATION

3
68814, 2,
***** 15

*EQUATION

3
61415, 1,

*EQUATION
3
61415, 2,
*EQUATION

3
62615, 1,

*EQUATION
3
62615, 2,
*EQUATION

3

1.0,

1.0,

1.0,

1. 0,

1.0,

1.0,

1. 0,

1 .0,

1. 0,

1.0,

1. 0,

1. 0,

1. 0,

1.0,

1. 0,

1.0,

1. 0,

1.0,

1. 0,

1.0,

1.0,

1.0,

62674,

62674,

63874,

63874,

64474,

64474,

65274,

65274,

66074,

66074,

66674,

66674,

67474,

67474,

68074,

68074,

68874,

68874,

61475,

61476,

62675,

62676,

1 ,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

62675,

62675,

63875,

63875,

64475,

64475,

65275,

65275,

66075,

66075,

666675,

666675,

67475,

67475,

68075,

68075,

68875,

68875,

61476,

61477,

62676,

62677,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

1 ,

2 ,

1 ,

2 ,
1.0, 61474, 1, -0.5, 61475, 1, -0.5

1.0, 61474, 2, -0.5, 61475, 2, -0.5
63815, 1, 1.0, 63875, 1, -0.5, 63876, 1, -0.5
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64416, 2, 1.0, 64477, 2, -0.5, 64478, 2, -0.5*EQUATION

3
63815, 2, 1

*EQUATION

3
64415, 1, 2
*EQUATION

3
64415, 2, 1
*EQUATION

3
65215, 1, 2

*EQUATION

3
65215, 2, 1

*EQUATION

3
66015, 1, 2
*EQUATION

3
66015, 2,
*EQUATION

3
66615, 1,

*EQUATION
3
66615, 2,
*EQUATION

3
67415, 1,
*EQUATION

3
67415, 2,
*EQUATION

3
68015, 1,
*EQUATION

3
68015, 2,

*EQUATION
3
68815, 1,
*EQUATION

3
68815, 2,

***** 16
*EQUATION

3
61416, 1,
*EQUATION

3
61416, 2,
*EQUATION

3
62616, 1,

*EQUATION
3
62616, 2,

*EQUATION

3
63816, 1,

*EQUATION
3
63816, 2,

*EQUATION

3
64416, 1,

*EQUATION
3

1.0, 63876, 2, -0.5, 63877, 2,

1. 0,

.. 0,

L.0,

1.0,

1.0,

1. 0 ,

1.0,

1 .0,

1. 0 ,

1 .0,

1. 0 ,

1. 0,

1. 0 ,

1. 0,

1 .0,

1 . O ,

I. O ,

1 .0,

1. 0,

1.0,

I. 0,

1 . 0 ,

1 .0,

64475,

64476,

65275,

65276,

66075,

66076,

66675,

66676,

67475,

67476,

68075,

68076,

68875,

68876,

61477,

61477,

62677,

62677,

63877,

63877,

64477,

1,

2 ,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0. 5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

I- 0. 5.

64476,

64477,

65276,

65277,

66076,

66077,

66676,

66677,

67476,

67477,

68076,

68077,

68876,

68877,

61478,

61478,

62678,

62678,

63878,

63878,

64478,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

- 0 . 5

-0.5

-0.5

-0.5

-0.5

-0.5

*EQUATION

3
65216, 1, 3
*EQUATION

3
65216, 2, 1
*EQUATION
3
66016, 1, 2
*EQUATION
3
66016, 2, 1

*EQUATION

3
66616, 1, 2

*EQUATION
3
66616, 2, 1

*EQUATION
3
67416, 1,I
*EQUATION
3
67416, 2,
*EQUATION

3
68016, 1,
*EQUATION

3
68016, 2,

*EQUATION
3
68816, 1,
*EQUATION

3
68816, 2,

***** 17
*EQUATION

3
61417, 1,

*EQUATION
3
61417, 2,
*EQUATION

3
62617, 1,

*EQUATION
3
62617, 2,

*EQUATION

3
63817, 1,

*EQUATION
3
63817, 2,

*EQUATION

3
64417, 1,

*EQUATION
3
64417, 2,
*EQUATION

3
65217, 1,

*EQUATION
3
65217, 2,
*EQUATION

1.0,

.. 0,

1 . 0 ,

L.0,

L..0,

1.0,

1.0,

1 .0 ,

L1. 0 ,

1. 0 ,

1.0,
1.0,

1.0,1 . 0 ,

1 .0,

1 . 0 ,

1 . 0 ,

1.0,

1. 0,

1. 0,

1.0,

1.0,

1.0,

1.0O,

65277,

65277, 1

66077,

66077,

66677,

66677,

67477,

67477,

68077,

68077,

68877,

68877,

61478,

61478,

62678,

62678,

63878,

63878,

64478,

64478,

65278,

65278,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

I1,

2 ,

I1,

2 ,

-0.5,

-0. 5,

-0 .5,

-0.5 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0. 5,

-0.5S,

-0.5,

-0 .5,

-0 .5,

-0.5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0.5,

-0 .5,

-0 .5,

65278,

65278,

66078,

66078,

666678,

66678,

67478,

67478,

68078,

68078,

68878,

68878,

61479,

61479,

62679,

62679,

63879,

63879,

64479,

64479,

65279,

65279,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

I1,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-O.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

1,

2,

1,

2,

1,

2 ,

I1,

-0.5

-0 .5

-0.5

-0 .5

-0.5

-0.5

-0.5
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3 *EQUATION

66017, 1, 1.0, 66078, 1, -0.5, 66079, 1, -0.5 3

*EQUATION 66618, 2, 1.0, 66679, 2, -0.5, 66680, 2, -0.5

3 *EQUATION

66017, 2, 1.0, 66078, 2, -0.5, 66079, 2, -0.5 3

*EQUATION 67418, 1, 1.0, 67479, 1, -0.5, 67480, 1, -0.5

3 *EQUATION

66617, 1, 1.0, 66678, 1, -0.5, 66679, 1, -0.5 3

*EQUATION 67418, 2, 1.0, 67479, 2, -0.5, 67480, 2, -0.5

3 *EQUATION

66617, 2, 1.0, 66678, 2, -0.5, 66679, 2, -0.5 3

*EQUATION 68018, 1, 1.0, 68079, 1, -0.5, 68080, 1, -0.5

3 *EQUATION

67417, 1, 1.0, 67478, 1, -0.5, 67479, 1, -0.5 3

*EQUATION 68018, 2, 1.0, 68079, 2, -0.5, 68080, 2, -0.5

3 *EQUATION

67417, 2, 1.0, 67478, 2, -0.5, 67479, 2, -0.5 3

*EQUATION 68818, 1, 1.0, 68879, 1, -0.5, 68880, 1, -0.5

3 *EQUATION

68017, 1, 1.0, 68078, 1, -0.5, 68079, 1, -0.5 3

*EQUATION 68818, 2, .1.0, 68879, 2, -0.5, 68880, 2, -0.5

3 ***** 19

68017, 2, 1.0, 68078, 2, -0.5, 68079, 2, -0.5 *EQUATION

*EQUATION 3

3 61419, 1, 1.0, 61480, 1, -0.5, 61481, 1, -0.5

68817, 1, 1.0, 68878, 1, -0.5, 68879, 1, -0.5 *EQUATION

*EQUATION 3

3 61419, 2, 1.0, 61480, 2, -0.5, 61481, 2, -0.5

68817, 2, 1.0, 68878, 2, -0.5, 68879, 2, -0.5 *EQUATION

***** 18 3

*EQUATION 62619, 1, 1.0, 62680, 1, -0.5, 62681, 1, -0.5

3 *EQUATION

61418, 1, 1.0, 61479, 1, -0.5, 61480, 1, -0.5 3

*EQUATION 62619, 2, 1.0, 62680, 2, -0.5, 62681, 2, -0.5

3 *EQUATION

61418, 2, 1.0, 61479, 2, -0.5, 61480, 2, -0.5 3

*EQUATION 63819, 1, 1.0, 63880, 1, -0.5, 63881, 1, -0.5

3 *EQUATION

62618, 1, 1.0, 62679, 1, -0.5, 62680, 1, -0.5 3

*EQUATION 63819, 2, 1.0, 63880, 2, -0.5, 63881, 2, -0.5

3 *EQUATION

62618, 2, 1.0, 62679, 2, -0.5, 62680, 2, -0.5 3

*EQUATION 64419, 1, 1.0, 64480, 1, -0.5, 64481, 1, -0.5

3 *EQUATION

63818, 1, 1.0, 63879, 1, -0.5, 63880, 1, -0.5 3

*EQUATION 64419, 2, 1.0, 64480, 2, -0.5, 64481, 2, -0.5

3 *EQUATION

63818, 2, 1.0, 63879, 2, -0.5, 63880, 2, -0.5 3

*EQUATION 65219, 1, 1.0, 65280, 1, -0.5, 65281, 1, -0.5

3 *EQUATION

64418, 1, 1.0, 64479, 1, -0.5, 64480, 1, -0.5 3

*EQUATION 65219, 2, 1.0, 65280, 2, -0.5, 65281, 2, -0.5

3 *EQUATION

64418, 2, 1.0, 64479, 2, -0.5, 64480, 2, -0.5 3

*EQUATION 66019, 1, 1.0, 66080, 1, -0.5, 66081, 1, -0.5

3 *EQUATION

65218, 1, 1.0, 65279, 1, -0.5, 65280, 1, -0.5 3

*EQUATION 66019, 2, 1.0, 66080, 2, -0.5, 66081, 2, -0.5

3 *EQUATION

65218, 2, 1.0, 65279, 2, -0.5, 65280, 2, -0.5 3

*EQUATION 66619, 1, 1.0, 66680, 1, -0.5, 66681, 1, -0.5

3 *EQUATION

66018, 1, 1.0, 66079, 1, -0.5, 66080, 1, -0.5 3

*EQUATION 66619, 2, 1.0, 66680, 2, -0.5, 66681, 2, -0.5

3 *EQUATION

66018, 2, 1.0, 66079, 2, -0.5, 66080, 2, -0.5 3

*EQUATION 67419, 1, 1.0, 67480, 1, -0.5, 67481, 1, -0.5

3 *EQUATION

66618, 1, 1.0, 66679, 1, -0.5, 66680, 1, -0.5 3
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67419, 2, 1.0, 67480, 2, -0.5,

*EQUATION

68019, 1, 1
*EQUATION

3
68019, 2, 1
*EQUATION
3
68819, 1, a
*EQUATION

3
68819, 2, 1
***** 20
*EQUATION

3
61420, 1, 1
*EQUATION

3
61420, 2, 1
*EQUATION
3
62620, 1,
*EQUATION

3
62620, 2,

*EQUATION

3
63820, 1,
*EQUATION

3
63820, 2,

*EQUATION
3
64420, 1,
*EQUATION

3
64420, 2,
*EQUATION

3
65220, 1,

*EQUATION
3
65220, 2,

*EQUATION
3
66020, 1,
*EQUATION
3
66020, 2,

*EQUATION

3
66620, 1,

*EQUATION
3
66620, 2,

*EQUATION

3
67420, 1,
*EQUATION

3
67420, 2,

*EQUATION
3
68020, 1,
*EQUATION
3
68020, 2,
*EQUATION

1. O ,

.0,

..0,

1 . O ,

L. 0,

L. 0 ,

1. 0 ,

1. 0 ,

1. 0 ,

1.0,1. 0 ,

1. 0 ,

1. 0 ,

1. 0 ,

1.0,

1. 0 ,

1. 0,

1. 0 ,

1 . O ,

I1. O ,

I1. O ,

68080 ,

68080,

68880,

68880,

1,

2 ,

1,

2,

61481,

61481,

62681,

62681,

63881,

63881,

64481,

64481,

65281,

65281,

66081,

66081,

66681,

66681,

67481,

67481,

68081,

1,

2 ,

1,

2,

1,

2,

2-,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5,

-0 . 5,

-0 . 5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5 ,

-0.5,

-0.5,

-0.5 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

67481, 2,

68081, 1,

68081, 2,

68881, 1,

68881, 2,

61482 ,

61482,

62682,

62682,

63882,

63882,

64482,

64482,

65282,

65282 ,

66082,

66082,

66682,

66682,

67482,

67482,

68082,

1,

2,

1 ,

2,

1 ,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

3

68820, 1,
*EQUATION
3
68820, 2,

***** 21
*EQUATION

3
61421, 1,
*EQUATION
3
61421, 2,

*EQUATION
3
62621, 1,

*EQUATION

3
62621, 2,

*EQUATION
3
63821, 1,
*EQUATION
3
63821, 2,

*EQUATION
3
64421, 1,
*EQUATION

3
64421, 2,

*EQUATION
3
65221, 1,
*EQUATION
3
65221, 2,

*EQUATION

3
66021, 1,

*EQUATION
3
66021, 2,

*EQUATION
3
66621, 1,
*EQUATION
3
66621, 2,

*EQUATION
3
67421, 1,
*EQUATION
3
67421, 2,

*EQUATION
3
68021, 1,
*EQUATION
3
68021, 2,

*EQUATION

3
68821, 1,

*EQUATION
3
68821, 2,

***** 22
*EQUATION

3

1 .0, 68881,

1.0, 68881,

1.0,

1.0,

1.0,

1. 0,

1. 0,

1.0,

1. 0,

1. 0,

1. 0,

1. 0,

1.0,

1. 0,

1. 0,

1.0,

1. 0,

1. 0,

1.0,

1.0,

1.0,

1. 0,

61482,

61482,

62682,

62682,

63882,

63882,

64482,

64482,

65282,

65282,

66082,

66082,

66682,

66682,

67482,

67482,

68082,

68082,

68882,

68882,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0 . 5,

-0 . 5,

68882,

68882,

61483,

61483,

62683,

62683,

63883,

63883,

64483,

64483,

65283,

65283,

66083,

66083,

66683,

66683,

67483,

67483,

68083,

68083,

68883,

68883,

1, -0.5

2, -0.5

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0 . 5

-0.5

-0.5

-0.5

-0 . 5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

1.0, 68081, 2, -0.5, 68082, 2, -0.5
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61422, 1, 1.0, 61483, 1, -0.5, 61484, 1, -0.5 3

*EQUATION 62623, 2, 1.0, 62684, 2, -0.5, 62685, 2, -0.5

3 *EQUATION

61422, 2, 1.0, 61483, 2, -0.5, 61484, 2, -0.5 3

*EQUATION 63823, 1, 1.0, 63884, 1, -0.5, 63885, 1, -0.5

3 *EQUATION

62622, 1, 1.0, 62683, 1, -0.5, 62684, 1, -0.5 3

*EQUATION 63823, 2, 1.0, 63884, 2, -0.5, 63885, 2, -0.5

3 *EQUATION

62622, 2, 1.0, 62683, 2, -0.5, 62684, 2, -0.5 3

*EQUATION 64423, 1, 1.0, 64484, 1, -0.5, 64485, 1, -0.5

3 *EQUATION

63822, 1, 1.0, 63883, 1, -0.5, 63884, 1, -0.5 3

*EQUATION 64423, 2, 1.0, 64484, 2, -0.5, 64485, 2, -0.5

3 *EQUATION

63822, 2, 1.0, 63883, 2, -0.5, 63884, 2, -0.5 3

*EQUATION 65223, 1, 1.0, 65284, 1, -0.5, 65285, 1, -0.5

3 *EQUATION

64422, 1, 1.0, 64483, 1, -0.5, 64484, 1, -0.5 3

*EQUATION 65223, 2, 1.0, 65284, 2, -0.5, 65285, 2, -0.5

3 *EQUATION

64422, 2, 1.0, 64483, 2, -0.5, 64484, 2, -0.5 3

*EQUATION 66023, 1, 1.0, 66084, 1, -0.5, 66085, 1, -0.5

3 *EQUATION

65222, 1, 1.0, 65283, 1, -0.5, 65284, 1, -0.5 3

*EQUATION 66023, 2, 1.0, 66084, 2, -0.5, 66085, 2, -0.5

3 *EQUATION

65222, 2, 1.0, 65283, 2, -0.5, 65284, 2, -0.5 3

*EQUATION 66623, 1, 1.0, 66684, 1, -0.5, 66685, 1, -0.5

3 *EQUATION

66022, 1, 1.0, 66083, 1, -0.5, 66084, 1, -0.5 3

*EQUATION 66623, 2, 1.0, 66684, 2, -0.5, 66685, 2, -0.5

3 *EQUATION

66022, 2, 1.0, 66083, 2, -0.5, 66084, 2, -0.5 3

*EQUATION 67423, 1, 1.0, 67484, 1, -0.5, 67485, 1, -0.5

3 *EQUATION

66622, 1, 1.0, 66683, 1, -0.5, 66684, 1, -0.5 3

*EQUATION 67423, 2, 1.0, 67484, 2, -0.5, 67485, 2, -0.5

3 *EQUATION

66622, 2, 1.0, 66683, 2, -0.5, 66684, 2, -0.5 3

*EQUATION 68023, 1, 1.0, 68084, 1, -0.5, 68085, 1, -0.5

3 *EQUATION

67422, 1, 1.0, 67483, 1, -0.5, 67484, 1, -0.5 3

*EQUATION 68023, 2, 1.0, 68084, 2, -0.5, 68085, 2, -0.5

3 *EQUATION

67422, 2, 1.0, 67483, 2, -0.5, 67484, 2, -0.5 3

*EQUATION 68823, 1, 1.0, 68884, 1, -0.5, 68885, 1, -0.5

3 *EQUATION

68022, 1, 1.0, 68083, 1, -0.5, 68084, 1, -0.5 3

*EQUATION 68823, 2, 1.0, 68884, 2, -0.5, 68885, 2, -0.5

3 ***** 24

68022, 2, 1.0, 68083, 2, -0.5, 68084, 2, -0.5 *EQUATION

*EQUATION 3

3 61424, 1, 1.0, 61485, 1, -0.5, 61486, 1, -0.5

68822, 1, 1.0, 68883, 1, -0.5, 68884, 1, -0.5 *EQUATION

*EQUATION 3

3 61424, 2, 1.0, 61485, 2, -0.5, 61486, 2, -0.5

68822, 2, 1.0, 68883, 2, -0.5, 68884, 2, -0.5 *EQUATION

*** 23 3

*EQUATION 62624, 1, 1.0, 62685, 1, -0.5, 62686, 1, -0.5

3 *EQUATION

61423, 1, 1.0, 61484, 1, -0.5, 61485, 1, -0.5 3

*EQUATION 62624, 2, 1.0, 62685, 2, -0.5, 62686, 2, -0.5

3 *EQUATION

61423, 2, 1.0, 61484, 2, -0.5, 61485, 2, -0.5 3

*EQUATION 63824, 1, 1.0, 63885, 1, -0.5, 63886, 1, -0.5

3 *EQUATION

62623, 1, 1.0, 62684, 1, -0.5, 62685, 1, -0.5 3

*EQUATION 63824, 2, 1.0, 63885, 2, -0.5, 63886, 2, -0.5
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*EQUATION

3
64424, 1, I
*EQUATION

3
64424, 2, 1
*EQUATION

3
65224, 1, I
*EQUATION

3
65224, 2,

*EQUATION

3
66024, 1,
*EQUATION

3
66024, 2,

*EQUATION
3
66624, 1,
*EQUATION
3
66624, 2,

*EQUATION

3
67424, 1,
*EQUATION

3
67424, 2,

*EQUATION

3
68024, 1,
*EQUATION
3
68024, 2,

*EQUATION

3
68824, 1,

*EQUATION
3
68824, 2,
***** 25

*EQUATION
3
61425, 1,
*EQUATION

3
61425, 2,
*EQUATION

3
62625, 1,
*EQUATION

3
62625, 2,
*EQUATION

3
63825, 1,
*EQUATION

3
63825, 2,
*EQUATION

3
64425, 1,

-.0,

-.0,

1. 0 ,

L .0,L.0 ,

64485,

64485,

65285,

65285,

66085,

66085,

1.0, 66685,

1.0,

1.0,

1.0,

1.0,

1.0,

1.0,

1.0,

1.0,

1.0,

1. 0,

1.0,

1. 0,

1. 0,

1.0,

66685,

67485,

67485,

68085,

68085,

68885,

68885,

61486,

61486,

62686,

62686,

63886,

63886,

64486,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5,

-0 . 5,

-0 .5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

64486,

64486,

65286,

65286,

66086,

66086,

66686,

66686,

67486,

67486,

68086,

68086,

68886,

68886,

61487,

61487,

62687,

62687,

63887,

63887,

64487,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

65225, 1, 2
*EQUATION
3
65225, 2, 1
*EQUATION

3
66025, 1, I
*EQUATION
3
66025, 2, 1
*EQUATION
3
66625, 1, I
*EQUATION
3
66625, 2, 1

*EQUATION

3
67425, 1, I
*EQUATION
3
67425, 2,

*EQUATION

3
68025, 1,
*EQUATION
3
68025, 2,

*EQUATION
3
68825, 1,

*EQUATION
3
68825, 2,
***** 26

*EQUATION
3
61426, 1,
*EQUATION

3
61426, 2,

*EQUATION
3
62626, 1,

*EQUATION

3
62626, 2,
*EQUATION
3
63826, 1,

*EQUATION
3
63826, 2,

*EQUATION
3
64426, 1,

*EQUATION
3
64426, 2,
*EQUATION
3
65226, 1,
*EQUATION
3
65226, 2,

*EQUATION
3
66026, 1,

*EQUATION

..0,

-..0,

-.0,

-.0,

- .0,

L.0 ,

1.0 ,

1. 0 ,

1. 0 ,

1. 0 ,

1. 0 ,

1. 0 ,

1.0,

1.0,

1.0,

1 .0,

1 .0,

1. 0 ,

1.0,

I. O ,

1 . 0 ,

1 .0,

1.0,

1.0,

65286,

65286,

66086,

66086,

66686,

66686,

67486,

67486,

68086,

68086,

68886,

68886,

61487,

61487,

62687,

62687,

63887,

63887,

64487,

64487,

65287,

65287,

66087,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

65287,

65287,

66087,

66087,

66687,

666687,

67487,

67487,

68087,

68087,

68887,

68887,

61488,

61488,

62688,

62688,

63888,

63888,

64488,

64488,

65288,

65288,

66088,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

- 0 .5

-0.5

-0.5

-0.5

-0. 5

1,

2,

1,

2,

1 ,

2 ,

I1,

-0.5

-0.5

-0.5

-0 .5

-0.5

-0 . 5

-0.5

*EQUATION

3
64425, 2, 1.0, 64486, 2, -0.5, 64487, 2, -0.5

*EQUATION

3
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3
66026, 2, 1.0,
*EQUATION

3
66626, 1, 1.0,

*EQUATION

3
66626, 2, 1.0,
*EQUATION

3
67426, 1, 1.0,

*EQUATION

3
67426, 2, 1.0,

*EQUATION

3
68026, 1, 1.0,

*EQUATION

3
68026, 2, 1.0,

*EQUATION

3
68826, 1, 1.0,
*EQUATION

3
68826, 2, 1.0,
***** 27
*EQUATION

3
61427, 1, 1.0,

*EQUATION
3
61427, 2, 1.0,
*EQUATION

3
62627, 1, 1.0,

*EQUATION

3
62627, 2, 1.0,
*EQUATION

3
63827, 1, 1.0,
*EQUATION

3
63827, 2, 1.0,

*EQUATION
3
64427, 1, 1.0,

*EQUATION

3
64427, 2, 1.0,

*EQUATION

3
65227, 1, 1.0,
*EQUATION

3
65227, 2, 1.0,

*EQUATION

3
66027, 1, 1.0,
*EQUATION

3
66027, 2, 1.0,

*EQUATION

3
66627, 1, 1.0,
*EQUATION

3
66627, 2, 1.0,

560 87,

66687,

-66687,

67487,

67487,

68087,

68087,

68887,

68887,

61488,

61488,

62688,

62688,

63888,

63888,

64488,

64488,

65288,

65288,

66088,

66088,

66688,

66688,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0. 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

66088,

666688,

666688,

67488,

67488,

68088,

68088,

68888,

688888,

61489,

61489,

62689,

62689,

63889,

63889,

64489,

64489,

65289,

65289,

66089,

66089,

666689,

66689,

2,

1,

2,

1,

2,1 ,

2,

1,

2,1 ,

2,

1,2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

I -0.5

-0.5

*EQUATION

3
67427, 1, 1.0, 67488, 1, -0.5, 67489, 1, -0.5

*EQUATION
3
67427, 2, 1.0,
*EQUATION
3
68027, 1, 1.0,
*EQUATION

3
68027, 2, 1.0,
*EQUATION

3
68827, 1, 1.0,

*EQUATION

3
68827, 2, 1.0,
***** 28
*EQUATION

3
61428, 1, 1.0,

*EQUATION
3
61428, 2, 1.0,
*EQUATION

3
62628, 1, 1.0,
*EQUATION
3
62628, 2, 1.0,

*EQUATION
3
63828, 1, 1.0,
*EQUATION

3
63828, 2, 1.0,

*EQUATION
3
64428, 1, 1.0,
*EQUATION

3
64428, 2, 1.0,

*EQUATION
3
65228, 1, 1.0,
*EQUATION

3
65228, 2, 1.0,

*EQUATION
3
66028, 1, 1.0,
*EQUATION
3
66028, 2, 1.0,

*EQUATION
3
66628, 1, 1.0,
*EQUATION
3
66628, 2, 1.0,

*EQUATION
3
67428, 1, 1.0,
*EQUATION

3
67428, 2, 1.0,

*EQUATION
3

67488, 2

68088,

68088,

68888,

68888,

61489,

61489,

62689,

62689,

63889,

63889,

64489,

64489,

65289,

65289,

66089,

66089,

66689,

66689,

67489,

67489,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5, 67489,

-0.5, 68089,

-0.5, 68089,

-0.5, 68889,

-0.5, 68889,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

61490,

61490,

62690,

62690,

63890,

63890,

64490,

64490,

65290,

65290,

66090,

66090,

66690,

66690,

67490,

67490,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0. 5

-0. 5

-0 .5

-0 .5

-0.5

-0. 5

-0 .5

-0 .5

-0 .5

-0 .5

-0. 5

-0. 5

-0 .5

-0. 5

-0. 5

-0 .5

-0 .5

-0. 5
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68028, 1, 1.0, 68089, 1,

*EQUATION

3
6 802 8, 2, 1
*EQUATION

3
68828, 1, 1
*EQUATION

3
68828, 2, 1
***** 29

*EQUATION
3
61429, 1, 1
*EQUATION

3
61429, 2, 1

*EQUATION

3
62629, 1, 1

*EQUATION
3
62629, 2,

*EQUATION
3
63829, 1,
*EQUATION
3
63829, 2,

*EQUATION
3

64429, 1,

*EQUATION

3
64429, 2,

*EQUATION
3
65229, 1,
*EQUATION
3
65229, 2,
*EQUATION

3
66029, 1,

*EQUATION

3
66029, 2,

*EQUATION
3
66629, 1,
*EQUATION

3
66629, 2,
*EQUATION

3
67429, 1,
*EQUATION

3
67429, 2,
*EQUATION

3
68029, 1,
*EQUATION

3
68029, 2,

*EQUATION

3
68829, 1,
*EQUATION

1.0,

L..0,

1. 0,

1.0,

1.0,

1. 0 ,

1.0,

1. 0 ,

1. 0 ,

1. 0 ,

1.0,

1.0,

1.0,

1. 0 ,

1. 0 ,

1 .0,

1. 0,

I1. 0 ,

1.0O,

1 . 0,

1.0,

1 . O ,

668089,

68889,

68889,

2,

1,

2 ,

-0.5, 68090, 1,

-0.5, 68090, 2,

-0.5, 68890, 1,

-0.5, 68890, 2,

61491,

61490,

62691,

62690,

63891,

63890,

64491,

64490,

65291,

65290,

66091,

66090,

66691,

66690,

67491,

67490,

68091,

I 68090,

68891,

1 ,

2,

1,

2,

1 ,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

61492,

61491,

62692,

62691,

63892,

63891,

64492,

64491,

65292,

65291,

66092,

66091,

6 66692,

66691,

67492,

67491,

68092,

68091,

68892,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

--0.5

-0 .5

***** 30
*EQUATION
3

61430, 1,
*EQUATION

3
61430, 2,

*EQUATION
3
62630, 1,
*EQUATION

3
62630, 2,

*EQUATION

3
63830, 1,
*EQUATION
3
63830, 2,

*EQUATION
3
64430, 1,
*EQUATION

3
64430, 2,
*EQUATION
3

65230, 1,
*EQUATION

3
65230, 2,

*EQUATION
3

66030, 1,
*EQUATION

3
66030, 2,

*EQUATION
3
66630, 1,
*EQUATION

3
66630, 2,

*EQUATION

3
67430, 1,
*EQUATION
3
67430, 2,

*EQUATION
3
68030, 1,
*EQUATION
3
68030, 2,

*EQUATION

3
68830, 1,
*EQUATION

3
68830, 2,

***** 31

1. 0 ,

1.0,

1. 0 ,

1 .0,

1 .0,

1.0O,

1.0O,

1.0,

1.0,

1 .0,

1. 0,

1.0,

1 .0,

1.0,

1. 0 ,

1.0,

1.0,

1. 0,

1.0,

1. 0,

61492,

61492,

62692,

62692,

63892,

63892,

64492,

64492,

65292,

65292,

66092,

66092,

66692,

66692,

67492,

67492,

68092,

68092,

68892,

68892,

1 ,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

I1,

2 ,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

3
68829, 2, 1.0, 68890, 2, -0.5, 68891, 2, -0.5

61493,

61493,

62693,

62693,

63893,

63893,

64493,

64493,

65293,

65293,

66093,

66093,

66693,

66693,

67493,

67493,

68093,

68093,

68893,

68893,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

*EQUATION

3
61431, 1, 1.0,

*EQUATION

3

61493, 1, -0.5, 61494, 1, -0.5
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61431, 2, 1.0,
*EQUATION

3
62631, 1, 1.0,
*EQUATION
3
62631, 2, 1.0,
*EQUATION

3
63831, 1, 1.0,
*EQUATION

3
63831, 2, 1.0,

*EQUATION

3
64431, 1, 1.0,

*EQUATION

3
64431, 2, 1.0,
*EQUATION

3
65231, 1, 1.0,

*EQUATION

3
65231, 2, 1.0,
*EQUATION

3
66031, 1, 1.0,
*EQUATION

3
66031, 2, 1.0,

*EQUATION

3
66631, 1, 1.0,
*EQUATION

3
66631, 2, 1.0,

*EQUATION

3
67431, 1, 1.0,
*EQUATION

3
67431, 2, 1.0,
*EQUATION

3
68031, 1, 1.0,
*EQUATION
3
68031, 2, 1.0,
*EQUATION

3
68831, 1, 1.0,
*EQUATION

3
68831, 2, 1.0,
***** 32
*EQUATION

3
61432, 1, 1.0,
*EQUATION

3
61432, 2, 1.0,
*EQUATION

3
62632, 1, 1.0,
*EQUATION

3
62632, 2, 1.0,
*EQUATION

61493,

62693,

62693,

63893,

63893,

64493,

64493,

65293,

65293,

66093,

66093,

66693,

66693,

67493,

67493,

68093,

68093,

68893,

68893,

61494,

61494,

62694,

62694,

-0. 5,

-0. 5,

-0. 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0. 5,

-0.5,

-0.5,

-O.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

61494,

62694,

62694,

63894,

63894,

64494,

64494,

65294,

65294,

66094,

66094,

66694,

66694,

67494,

67494,

68094,

68094,

68894,

68894,

61495,

61495,

62695,

62695,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0 .5

-0 .5

-0 .5

-0 .5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

3
63832, 1, 1.0,
*EQUATION
3

63832, 2, 1.0,
*EQUATION

3
64432, 1, 1.0,
*EQUATION
3
64432, 2, 1.0,
*EQUATION
3
65232, 1, 1.0,
*EQUATION
3

65232, 2, 1.0,
*EQUATION
3
66032, 1, 1.0,

*EQUATION
3
66032, 2, 1.0,
*EQUATION
3
66632, 1, 1.0,
*EQUATION
3
66632, 2, 1.0,
*EQUATION

3
67432, 1, 1.0,
*EQUATION

3
67432, 2, 1.0,
*EQUATION
3
68032, 1, 1.0,
*EQUATION
3
68032, 2, 1.0,
*EQUATION
3
68832, 1, 1.0,
*EQUATION
3
68832, 2, 1.0,
***** 33
*EQUATION
3
61433, 1, 1.0,
*EQUATION
3
61433, 2, 1.0,
*EQUATION
3
62633, 1, 1.0,
*EQUATION
3
62633, 2, 1.0,
*EQUATION
3
63833, 1, 1.0,

*EQUATION
3
63833, 2, 1.0,
*EQUATION
3
64433, 1, 1.0,

63894,

63894,

64494,

64494,

65294,

65294,

66094,

66094,

66694,

66694,

67494,

67494,

68094,

68094,

68894,

68894,

61495,

61495,

62695,

62695,

63895,

63895,

64495,

-0.5,

-0.5,

-0. 5,

-o.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0. 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

63895,

63895,

64495,

64495,

65295,

65295,

66095,

66095,

66695,

666695,

67495,

67495,

68095,

68095,

68895,

68895,

61496,

61496,

62696,

62696,

63896,

63896,

64496,

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5
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*EQUATION 65234, 2, 1.0, 65296, 2, -0.5, 65297, 2, -0.5

3 *EQUATION

64433, 2, 1.0, 64495, 2, -0.5, 64496, 2, -0.5 3

*EQUATION 66034, 1, 1.0, 66096, 1, -0.5, 66097, 1, -0.5

3 *EQUATION

65233, 1, 1.0, 65295, 1, -0.5, 65296, 1, -0.5 3

*EQUATION 66034, 2, 1.0, 66096, 2, -0.5, 66097, 2, -0.5

3 *EQUATION

65233, 2, 1.0, 65295, 2, -0.5, 65296, 2, -0.5 3

*EQUATION 66634, 1, 1.0, 66696, 1, -0.5, 66697, 1, -0.5

3 *EQUATION

66033, 1, 1.0, 66095, 1, -0.5, 66096, 1, -0.5 3

*EQUATION 66634, 2, 1.0, 66696, 2, -0.5, 66697, 2, -0.5

3 *EQUATION

66033, 2, 1.0, 66095, 2, -0.5, 66096, 2, -0.5 3

*EQUATION 67434, 1, 1.0, 67496, 1, -0.5, 67497, 1, -0.5

3 *EQUATION

66633, 1, 1.0, 66695, 1, -0.5, 66696, 1, -0.5 3

*EQUATION 67434, 2, 1.0, 67496, 2, -0.5, 67497, 2, -0.5

3 *EQUATION

66633, 2, 1.0, 66695, 2, -0.5, 66696, 2, -0.5 3

*EQUATION 68034, 1, 1.0, 68096, 1, -0.5, 68097, 1, -0.5

3 *EQUATION

67433, 1, 1.0, 67495, 1, -0.5, 67496, 1, -0.5 3

*EQUATION 68034, 2, 1.0, 68096, 2, -0.5, 68097, 2, -0.5

3 *EQUATION

67433, 2, 1.0, 67495, 2, -0.5, 67496, 2, -0.5 3

*EQUATION 68834, 1, 1.0, 68896, 1, -0.5, 68897, 1, -0.5

3 *EQUATION

68033, 1, 1.0, 68095, 1, -0.5, 68096, 1, -0.5 3

*EQUATION 68834, 2, 1.0, 68896, 2, -0.5, 68897, 2, -0.5

3 ***** 35

68033, 2, 1.0, 68095, 2, -0.5, 68096, 2, -0.5 *EQUATION

*EQUATION 3

3 61435, 1, 1.0, 61497, 1, -0.5, 61498, 1, -0.5

68833, 1, 1.0, 68895, 1, -0.5, 68896, 1, -0.5 *EQUATION

*EQUATION 3

3 61435, 2, 1.0, 61497, 2, -0.5, 61498, 2, -0.5

68833, 2, 1.0, 68895, 2, -0.5, 68896, 2, -0.5 *EQUATION

***** 34 3

*EQUATION 62635, 1, 1.0, 62697, 1, -0.5, 62698, 1, -0.5

3 *EQUATION

61434, 1, 1.0, 61496, 1, -0.5, 61497, 1, -0.5 3

*EQUATION 62635, 2, 1.0, 62697, 2, -0.5, 62698, 2, -0.5

3 *EQUATION

61434, 2, 1.0, 61496, 2, -0.5, 61497, 2, -0.5 3

*EQUATION 63835, 1, 1.0, 63897, 1, -0.5, 63898, 1, -0.5

3 *EQUATION

62634, 1, 1.0, 62696, 1, -0.5, 62697, 1, -0.5 3

*EQUATION 63835, 2, 1.0, 63897, 2, -0.5, 63898, 2, -0.5

3 *EQUATION

62634, 2, 1.0, 62696, 2, -0.5, 62697, 2, -0.5 3

*EQUATION 64435, 1, 1.0, 64497, 1, -0.5, 64498, 1, -0.5

3 *EQUATION

63834, 1, 1.0, 63896, 1, -0.5, 63897, 1, -0.5 3

*EQUATION 64435, 2, 1.0, 64497, 2, -0.5, 64498, 2, -0.5

3 *EQUATION

63834, 2, 1.0, 63896, 2, -0.5, 63897, 2, -0.5 3

*EQUATION 65235, 1, 1.0, 65297, 1, -0.5, 65298, 1, -0.5

3 *EQUATION

64434, 1, 1.0, 64496, 1, -0.5, 64497, 1, -0.5 3

*EQUATION 65235, 2, 1.0, 65297, 2, -0.5, 65298, 2, -0.5

3 *EQUATION

64434, 2, 1.0, 64496, 2, -0.5, 64497, 2, -0.5 3

*EQUATION 66035, 1, 1.0, 66097, 1, -0.5, 66098, 1, -0.5

3 *EQUATION

65234, 1, 1.0, 65296, 1, -0.5, 65297, 1, -0.5 3

*EQUATION 66035, 2, 1.0, 66097, 2, -0.5, 66098, 2, -0.5

3 *EQUATION
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3
66635, 1, 1.0,

*EQUATION
3
66635, 2, 1.0,

*EQUATION

3
67435, 1, 1.0,
*EQUATION

3
67435, 2, 1.0,

*EQUATION
3
68035, 1, 1.0,

*EQUATION

3
68035, 2, 1.0,

*EQUATION

3
68835, 1, 1.0,

*EQUATION

3
68835, 2, 1.0,

***** 36

*EQUATION
3
61436, 1, 1.0,

66697,

66697,

67497,

67497,

68097,

68097,

68897,

68897,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

66698,

66698,

67498,

67498,

68098,

68098,

68898,

68898,

1,

2 ,

1,

2,

1,

2,

1 ,

2 ,

61498,

*EQUATION

3
61436, 2,
*EQUATION

3
62636, 1,

*EQUATION
3
62636, 2,

*EQUATION

3
63836, 1,

*EQUATION
3
63836, 2,

*EQUATION
3
64436, 1,
*EQUATION

3
64436, 2,

*EQUATION
3
65236, 1,

*EQUATION
3
65236, 2,

*EQUATION

3
66036, 1,
*EQUATION

3
66036, 2,

*EQUATIOl

3
66636, 1,

*EQUATIO1
3
66636, 2,

*EQUATIOI
3

1.0, 61498,

1.0,

1.0,

1.0,

1.0,

1. 0 ,

1.0,

1. 0 ,

1.0,

1.0,

1.0 ,

1.0,

62698,

62698,

63898,

63898,

64498,

64498,

65298,

65298,

66098,

66098,

666698,

66698,

I,

2,

1,

2,

1,

2,

1,

2,

1,

2,

2,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

61499,

61499,

62699,

62699,

63899,

63899,

64499,

64499,

65299,

65299,

66099,

66099,

66699,

66699,

1 ,

2 ,

I1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 *

2

1

2

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

*-0.5

-0.5

-0.5

-0.5

-0.5

*EQUATION

3
68036, 1, 1

*EQUATION

3
68036, 2, 1

*EQUATION

3
68836, 1, 1
*EQUATION

3
68836, 2, 1

***** 37

*EQUATION
3
61437, 1, l
*EQUATION

3
61437, 2, l

*EQUATION

3
62637, 1, I

*EQUATION

3
62637, 2,

*EQUATION
3
63837, 1,
*EQUATION

3
63837, 2,
*EQUATION

3
64437, 1,

*EQUATION
3
64437, 2,
*EQUATION

3
65237, 1,

*EQUATION
3
65237, 2,
*EQUATION
3
66037, 1,
*EQUATION

3
66037, 2,
*EQUATION
3
66637, 1,
*EQUATION

3
66637, 2,

*EQUATION
3
67437, 1,
*EQUATION

3
67437, 2,

*EQUATION
3
68037, 1,
*EQUATION

3

1.0,

1. 0 ,

L .0,

L1.0,

L. .0,

L. 0 ,

1. 0 ,

1. 0 ,

1. 0,

1. 0 ,

1. 0 ,

1. 0,

1.0,

1.0,

1.0,

1. 0,

61499,

61499,

62699,

62699,

63899,

63899,

64499,

64499,

65299,

65299,

66099,

66099,

66699,

66699,

67499,

67499,

1,

2 ,

1,

2,

I1,

2,

1 ,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 .

2

*EQUATION

3
67436, 2, 1.0, 67498, 2, -0.5, 67499, 2, -0.5

68098,

68098,

68898,

68898,

1,

2,

1,

2,

-0.5, (

-0.5, (

-0.5, (

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

* -0.5,

-0.5,

68099,

68099,

68899,

68899,

1 ,

2 ,

1 ,

2 ,

61500,

61500,

62700,

62700,

63900,

63900,

64500,

64500,

65300,

65300,

66100,

66100,

66700,

66700,

67500,

67500,

1,

2,

1 ,

2,

1,

2,

1 ,

2,

1,

2 ,

I1,

2 ,

1 ,

2 ,

1 ,

2

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

1.0, 68099, 1, -0.5, 68100, 1, -0.5

67436, 1, 1.0, 67498, 1, -0.5, 67499, 1, -0.5
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68037, 2, 1.0, 68099, 2, -0.5, 68100, 2, -0.5 *EQUATION

*EQUATION 3

3 61439, 1, 1.0, 61501, 1, -0.5, 61502, 1, -0.5

68837, 1, 1.0, 68899, 1, -0.5, 68900, 1, -0.5 *EQUATION

*EQUATION 3

3 61439, 2, 1.0, 61501, 2, -0.5, 61502, 2, -0.5

68837, 2, 1.0, 68899, 2, -0.5, 68900, 2, -0.5 *EQUATION

***** 38 3

*EQUATION 62639, 1, 1.0, 62701, 1, -0.5, 62702, 1, -0.5

3 *EQUATION

61438, 1, 1.0, 61500, 1, -0.5, 61501, 1, -0.5 3

*EQUATION 62639, 2, 1.0, 62701, 2, -0.5, 62702, 2, -0.5

3 *EQUATION

61438, 2, 1.0, 61500, 2, -0.5, 61501, 2, -0.5 3

*EQUATION 63839, 1, 1.0, 63901, 1, -0.5, 63902, 1, -0.5

3 *EQUATION

62638, 1, 1.0, 62700, 1, -0.5, 62701, 1, -0.5 3

*EQUATION 63839, 2, 1.0, 63901, 2, -0.5, 63902, 2, -0.5

3 *EQUATION

62638, 2, 1.0, 62700, 2, -0.5, 62701, 2, -0.5 3

*EQUATION 64439, 1, 1.0, 64501, 1, -0.5, 64502, 1, -0.5

3 *EQUATION

63838, 1, 1.0, 63900, 1, -0.5, 63901, 1, -0.5 3

*EQUATION 64439, 2, 1.0, 64501, 2, -0.5, 64502, 2, -0.5

3 *EQUATION

63838, 2, 1.0, 63900, 2, -0.5, 63901, 2, -0.5 3

*EQUATION 65239, 1, 1.0, 65301, 1, -0.5, 65302, 1, -0.5

3 *EQUATION

64438, 1, 1.0, 64500, 1, -0.5, 64501, 1, -0.5 3

*EQUATION 65239, 2, 1.0, 65301, 2, -0.5, 65302, 2, -0.5

3 *EQUATION

64438, 2, 1.0, 64500, 2, -0.5, 64501, 2, -0.5 3

*EQUATION 66039, 1, 1.0, 66101, 1, -0.5, 66102, 1, -0.5

3 *EQUATION

65238, 1, 1.0, 65300, 1, -0.5, 65301, 1, -0.5 3

*EQUATION 66039, 2, 1.0, 66101, 2, -0.5, 66102, 2, -0.5

3 *EQUATION

65238, 2, 1.0, 65300, 2, -0.5, 65301, 2, -0.5 3

*EQUATION 66639, 1, 1.0, 66701, 1, -0.5, 66702, 1, -0.5

3 *EQUATION

66038, 1, 1.0, 66100, 1, -0.5, 66101, 1, -0.5 3

*EQUATION 66639, 2, 1.0, 66701, 2, -0.5, 66702, 2, -0.5

3 *EQUATION

66038, 2, 1.0, 66100, 2, -0.5, 66101, 2, -0.5 3

*EQUATION 67439, 1, 1.0, 67501, 1, -0.5, 67502, 1, -0.5

3 *EQUATION

66638, 1, 1.0, 66700, 1, -0.5, 66701, 1, -0.5 3

*EQUATION 67439, 2, 1.0, 67501, 2, -0.5, 67502, 2, -0.5

3 *EQUATION

66638, 2, 1.0, 66700, 2, -0.5, 66701, 2, -0.5 3

*EQUATION 68039, 1, 1.0, 68101, 1, -0.5, 68102, 1, -0.5

3 *EQUATION

67438, 1, 1.0, 67500, 1, -0.5, 67501, 1, -0.5 3

*EQUATION 68039, 2, 1.0, 68101, 2, -0.5, 68102, 2, -0.5

3 *EQUATION

67438, 2, 1.0, 67500, 2, -0.5, 67501, 2, -0.5 3

*EQUATION 68839, 1, 1.0, 68901, 1, -0.5, 68902, 1, -0.5

3 *EQUATION

68038, 1, 1.0, 68100, 1, -0.5, 68101, 1, -0.5 3

*EQUATION 68839, 2, 1.0, 68901, 2, -0.5, 68902, 2, -0.5

3 ***** 40

68038, 2, 1.0, 68100, 2, -0.5, 68101, 2, -0.5 *EQUATION

*EQUATION 3

3 61440, 1, 1.0, 61502, 1, -0.5, 61503, 1, -0.5

68838, 1, 1.0, 68900, 1, -0.5, 68901, 1, -0.5 *EQUATION

*EQUATION 3

3 61440, 2, 1.0, 61502, 2, -0.5, 61503, 2, -0.5

68838, 2, 1.0, 68900, 2, -0.5, 68901, 2, -0.5 *EQUATION

***** 39 3
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62640, 1,
*EQUATION

3
62640, 2,
*EQUATION

3
63840, 1,
*EQUATION
3
63840, 2,
*EQUATION

3
64440, 1,
*EQUATION

3
64440, 2,
*EQUATION

3
65240, 1,
*EQUATION

3
65240, 2,
*EQUATION
3
66040, 1,
*EQUATION
3
66040, 2,

*EQUATION

3
66640, 1,
*EQUATION

3
66640, 2,
*EQUATION
3
67440, 1,
*EQUATION

3
67440, 2,

*EQUATION

3
68040, 1,
*EQUATION

3
68040, 2,
*EQUATION

3
68840, 1,
*EQUATION

3
68840, 2,
***** 41
*EQUATION

3
61441, 1,
*EQUATION

3
61441, 2,
*EQUATION

3
62641, 1,
*EQUATION

3
62641, 2,
*EQUATION

3
63841, 1,
*EQUATION

1.0,

1. 0 ,

1 .0,

1. 0 ,

1 .0,

1.0,

1 .0,

1. 0 ,

1.0,

1. 0 ,

1.0,

1.0,

1. 0 ,

1. 0 ,

1 .0,

1. 0,

1.0,

1. 0,

1.0,

1. 0 ,

1. 0,

1. 0,

62702,

62702,

63902,

63902,

64502,

64502,

65302,

65302,

66102,

66102,

66702,

66702,

67502,

67502,

68102,

68102,

68902,

68902,

61503,

61503,

62703,

62703,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

62703,

62703,

63903,

63903,

64503,

64503,

65303,

65303,

66103,

66103,

66703,

66703,

67503,

67503,

68103,

68103,

68903,

68903,

61504,

61504,

62704,

62704,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 . 5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

3
63841, 2,
*EQUATION

3
64441, 1,
*EQUATION
3
64441, 2,
*EQUATION

3
65241, 1,
*EQUATION
3
65241, 2,
*EQUATION

3
66041, 1,
*EQUATION

3
66041, 2,
*EQUATION
3
66641, 1,
*EQUATION
3
66641, 2,
*EQUATION
3

67441, 1,
*EQUATION

3
67441, 2,
*EQUATION
3
68041, 1,
*EQUATION
3
68041, 2,
*EQUATION
3
68841, 1,
*EQUATION

3
68841, 2,
***** 42
*EQUATION
3
61442, 1,
*EQUATION
3
61442, 2,
*EQUATION

3
62642, 1,

*EQUATION
3
62642, 2,
*EQUATION
3
63842, 1,
*EQUATION
3
63842, 2,
*EQUATION
3
64442, 1,

*EQUATION
3
64442, 2,

1. 0,

1.0,

1. 0,

1. 0,

1. 0 ,

1 .0,

1. 0 ,

1. 0 ,

1.0,

1.0,

1.0,

1.0,

1. 0,

1. 0 ,

1. 0 ,

1. 0,

1. 0 ,

1. 0,

1.0,

1.0,

1.0,

1. 0,

1. 0 ,

63903,

64503,

64503,

65303,

65303,

66103,

66103,

66703,

66703,

67503,

67503,

68103,

68103,

68903,

68903,

61504,

61504,

62704,

62704,

63904,

63904,

64504,

64504,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

63904,

64504,

64504,

65304,

65304,

66104,

66104,

66704,

66704,

67504,

67504,

68104,

68104,

68904,

68904,

61505,

61505,

62705,

62705,

63905,

63905,

64505,

64505,

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0. 5

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5
1.0, 63903, 1, -0.5, 63904, 1, -0.5
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*EQUATION

3
65242, 1, 1

*EQUATION

3
65242, 2, 1
*EQUATION

3
66042, 1, I
*EQUATION

3
66042, 2, 2
*EQUATION

3
66642, 1, I
*EQUATION

3
66642, 2, 1
*EQUATION

3
67442, 1,
*EQUATION
3
67442, 2,

*EQUATION

3
68042, 1,

*EQUATION

3
68042, 2,
*EQUATION

3
68842, 1,

*EQUATION

3
68842, 2,
***** 43

*EQUATION

3
61443, 1,
*EQUATION

3
61443, 2,
*EQUATION

3
62643, 1,
*EQUATION

3
62643, 2,

*EQUATION

3
63843, 1,
*EQUATION

3 d

63843, 2,
*EQUATION

3
64443, 1,
*EQUATION

3
64443, 2,
*EQUATION

3
65243, 1,

*EQUATION

3
65243, 2,
*EQUATION

3

.0,

..0,

- .0,

L.0,

L.0,

1.0O,

1. 0 ,

1.0,

1.0,

1. 0,

1. 0,

1.0,

1 .0,1 . 0 ,

1.0,

1. 0,

1. 0,

1.0,

1.0,

65304,

65304,

66104,

66104,

66704,

66704,

67504,

67504,

68104,

68104,

68904,

68904,

61505,

61506,

62705,

62706,

63905,

63906,

64505,

64506,

65305,

L1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0.5,

65305,

65305,

66105,

66105,

66705,

66705,

67505,

67505,

68105,

68105,

68905,

68905,

61506,

61507,

62706,

62707,

63906,

63907,

64506,

64507,

65306,

1 ,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

I1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1

-0 .5

-0 . 5

-0.5

- 0 .5

-0 .5

-0.5

-0.5

-0 .5

-0.5

-0 .5

-0.5

-0 .5

-0 .5

-0 .5

-0.5

-0 .5

-0.5

-0 .5

-0.5

I- 0.5

-0.5

66043, 1, 1.0,

*EQUATION
3
66043, 2, 1.0,
*EQUATION

3
66643, 1, 1.0,

*EQUATION
3
66643, 2, 1.0,

*EQUATION

3
67443, 1, 1.0,

*EQUATION
3

67443, 2, 1.0,

*EQUATION

3
68043, 1, 1.0,

*EQUATION
3
68043, 2, 1.0,

*EQUATION
3
68843, 1, 1.0,

*EQUATION
3
68843, 2, 1.0,

***** 44

*EQUATION
3
61444, 1, 1.0,

*EQUATION
3
61444, 2, 1.0,

*EQUATION
3
62644, 1, 1.0,

*EQUATION

3
62644, 2, 1.0,

*EQUATION
3
63844, 1, 1.0,

*EQUATION
3
63844, 2, 1.0,

*EQUATION
3
64444, 1, 1.0,

*EQUATION

3
64444, 2, 1.0,

*EQUATION
3
65244, 1, 1.0,

*EQUATION

3
65244, 2, 1.0,
*EQUATION

3
66044, 1, 1.0,

*EQUATION

3
66044, 2, 1.0,
*EQUATION
3
66644, 1, 1.0,

*EQUATION

56105,

56106,

66705,

66706,

67505,

67506,

68105,

68106,

68905,

68906,

1 ,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

61507,

61507,

62707,

62707,

63907,

63907,

64507,

64507,

65307,

65307,

66107,

66107,

66707,

1,

2,

1 ,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1

2

1

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5

-0.5

-0.5

-0.5

66106,

66107,

66706,

66707,

67506,

67507,

68106,

68107,

68906,

68907,

61508,

61508,

62708,

62708,

63908,

63908,

64508,

64508,

65308,

65308,

66108,

66108,

66708,

2,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

I1,

2 ,

I1,

2 ,

1 ,

2 ,

I1,

2 ,

1 ,

2 ,

1 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

*-0.5

-0.51.0, 65306, 2, -0.5, 65307, 2, -0.5
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3
66644, 2,
*EQUATION

3
67444, 1,

*EQUATION
3
67444, 2,
*EQUATION

3
68044, 1,
*EQUATION

3
68044, 2,

*EQUATION

3
68844, 1,
*EQUATION

3
68844, 2,
***** 45

*EQUATION

3
61445, 1,

*EQUATION
3
61445, 2,
*EQUATION

3
62645, 1,
*EQUATION

3
62645, 2,
*EQUATION

3
63845, 1,
*EQUATION

3
63845, 2,
*EQUATION

3
64445, 1,
*EQUATION

3
64445, 2,
*EQUATION

3
65245, 1,

*EQUATION
3
65245, 2,

*EQUATION

3
66045, 1,

*EQUATION
3
66045, 2,
*EQUATION

3
66645, 1,
*EQUATION

3
66645, 2,
*EQUATION

3
67445, 1,

*EQUATION

3
67445, 2,

L.0, 66707, 2, -0.5, 66708, 2,

L.0, 67507, 1, -0.5, 67508, 1,

L.0, 67507, 2, -0.5, 67508, 2,

1.0, 68107, 1, -0.5, 68108, 1,

1.0, 68107, 2, -0.5, 68108, 2,

1.0, 68907, 1, -0.5, 68908, 1,

1.0, 68907, 2, -0.5, 68908, 2,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

1.0,

1.0,

1.0,

1.0,

1.0,

1. 0,

1.0,

1.0,

1.0,

1 .0,

1. 0,

1 .0,

1 .0,

I1. 0 ,

1 .0,

1 .0,

61508,

61508,

62708,

62708,

63908,

63908,

64508,

64508,

65308,

65308,

66108,

66108,

66708,

66708,

67508,

67508,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

61509,

61509,

62709,

62709,

63909,

63909,

64509,

64509,

65309,

65309,

66109,

66109,

66709,

66709,

67509,

67509,

1 ,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0. 5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0. 5

-0.5

-0.5

*EQUATION

3
68045, 1,

*EQUATION
3
68045, 2,
*EQUATION

3
68845, 1,

*EQUATION
3
68845, 2,
***** 46

*EQUATION

3
61446, 1,

*EQUATION

3
61446, 2,

*EQUATION

3
62646, 1,

*EQUATION

3
62646, 2,

*EQUATION
3
63846, 1,

*EQUATION
3
63846, 2,

*EQUATION
3
64446, 1,
*EQUATION
3
64446, 2,

*EQUATION
3
65246, 1,

*EQUATION
3
65246, 2,

*EQUATION

3
66046, 1,
*EQUATION
3
66046, 2,
*EQUATION

3
66646, 1,

*EQUATION

3
66646, 2,

*EQUATION
3
67446, 1,
*EQUATION

3
67446, 2,
*EQUATION

3
68046, 1,

*EQUATION

1. 0,

1. 0,

1.0,

1. 0 ,

1. 0,

1.0,

1.0,

1. 0,

1. 0,

1 .0,

1 .0,

1. 0,

1. 0,

1. 0,

1. 0 ,

1 .0,

1. 0,

1.0,

1. 0,

1.0,

68108,

68908,

68908,

61509,

61509,

62709,

62709,

63909,

63909,

64509,

64509,

65309,

65309,

66109,

66109,

66709,

66709,

67509,

67509,

68109,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2,

1,

2,

1,

2 ,

1 ,

-0.5, 68109,

-0.5, 68909,

-0.5, 68909,

L.0, 68108, 1 -0.5, 68109, 1, -0.5

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0.5,

61510,

61510,

62710,

62710,

63910,

63910,

64510,

64510,

65310,

65310,

66110,

66110,

66710,

66710,

67510,

67510,

68110,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

-0.5

- 0 . S

-0.5

-0.5- 0 . S

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

,-0.5

-0 .5

3
68046, 2, 1.0, 68109, 2, -0.5, 68110, 2, -0.5

*EQUATION

3
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68846, 1,
*EQUATION

3
68846, 2,
***** 47
*EQUATION

3
61447, 1,
*EQUATION

3
61447, 2,
*EQUATION

3
62647, 1,
*EQUATION
3
62647, 2,
*EQUATION

3
63847, 1,

*EQUATION
3
63847, 2,
*EQUATION

3
64447, 1,
*EQUATION

3
64447, 2,
*EQUATION

3
65247, 1,
*EQUATION

3
65247, 2,
*EQUATION

3
66047, 1,
*EQUATION

3
66047, 2,
*EQUATION

3
66647, 1,
*EQUATION

3
66647, 2,
*EQUATION

3
67447, 1,
*EQUATION

3
67447, 2,
*EQUATION

3
68047, 1,
*EQUATION

3
68047, 2,
*EQUATION

3
68847, 1,
*EQUATION

3
68847, 2,
***** 48

1.0, 68909,

1.0, 68909,

1. 0,

1.0,

1. 0,

1. 0,

1 .0,

1. 0 ,

1. 0,

1.0,

1.0,

1. 0 ,

1.0,

1. 0,

1. 0,

1.0,

1.0,

1. 0 ,

1. 0 ,

1.0,

1.0,

1.0,

61510,

61510,

62710,

62710,

63910,

63910,

64510,

64510,

65310,

65310,

66110,

66110,

66710,

66710,

67510,

67510,

68110,

68110,

68910,

68910,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-Q.5,

-0.5,

-0.5,

-0.5,

68910,

68910,

61511,

61511,

62711,

62711,

63911,

63911,

64511,

64511,

65311,

65311,

66111,

66111,

66711,

66711,

67511,

67511,

68111,

68111,

68911,

68911,

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

*EQUATION
3
61448, 2,
*EQUATION
3
62648, 1,

*EQUATION
3
62648, 2,
*EQUATION
3
63848, 1,
*EQUATION
3
63848, 2,
*EQUATION

3
64448, 1,
*EQUATION
3
64448, 2,
*EQUATION
3
65248, 1,

*EQUATION
3
65248, 2,
*EQUATION

3
66048, 1,
*EQUATION
3
66048, 2,
*EQUATION
3
66648, 1,
*EQUATION
3
66648, 2,
*EQUATION
3
67448, 1,
*EQUATION
3
67448, 2,
*EQUATION
3
68048, 1,
*EQUATION
3
68048, 2,
*EQUATION
3
68848, 1,
*EQUATION
3
68848, 2,
***** 49
*EQUATION

3
61449, 1,

*EQUATION
3
61449, 2,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1.0,

1.0,

1. 0,

1. 0,

1.0,

1. 0,

1.0,

1. 0,

61511,

62711,

62711,

63911,

63911,

64511,

64511,

65311,

65311,

66111,

66111,

66711,

66711,

67511,

67511,

68111,

68111,

68911,

68911,

2,

1,

2,

I1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

-0 .5,

- 0 .5,

-0 .5,

- 0 .5,

- 0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

- 0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0. 5,

-0 .5 ,

-0 .5,

61512,

62712,

62712,

63912,

63912,

64512,

64512,

65312,

65312,

66112,

66112,

66712,

66712,

67512,

67512,

68112,

68112,

68912,

68912,

61513,

61513,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

1.0, 61512,

1.0, 61512,

1,

2 ,

1,

2 ,

*EQUATION

3
61448, 1, 1.0, 61511, 1, -0.5, 61512, 1, -0.5

*EQUATION

3

62649, 1, 1.0,
*EQUATION
3

62712, 1, -0.5, 62713, 1, -0.5
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62649, 2, 1.0, 62712, 2, -0.5, 62713, 2, -0.5 3

*EQUATION 64450, 1, 1.0, 64513, 1, -0.5, 64514, 1, -0.5

3 *EQUATION

63849, 1, 1.0, 63912, 1, -0.5, 63913, 1, -0.5 3

*EQUATION 64450, 2, 1.0, 64513, 2, -0.5, 64514, 2, -0.5

3 *EQUATION

63849, 2, 1.0, 63912, 2, -0.5, 63913, 2, -0.5 3

*EQUATION 65250, 1, 1.0, 65313, 1, -0.5, 65314, 1, -0.5

3 *EQUATION

64449, 1, 1.0, 64512, 1, -0.5, 64513, 1, -0.5 3

*EQUATION 65250, 2, 1.0, 65313, 2, -0.5, 65314, 2, -0.5

3 *EQUATION

64449, 2, 1.0, 64512, 2, -0.5, 64513, 2, -0.5 3

*EQUATION 66050, 1, 1.0, 66113, 1, -0.5, 66114, 1, -0.5

3 *EQUATION

65249, 1, 1.0, 65312, 1, -0.5, 65313, 1, -0.5 3

*EQUATION 66050, 2, 1.0, 66113, 2, -0.5, 66114, 2, -0.5

3 *EQUATION

65249, 2, 1.0, 65312, 2, -0.5, 65313, 2, -0.5 3

*EQUATION 66650, 1, 1.0, 66713, 1, -0.5, 66714, 1, -0.5

3 *EQUATION

66049, 1, 1.0, 66112, 1, -0.5, 66113, 1, -0.5 3

*EQUATION 66650, 2, 1.0, 66713, 2, -0.5, 66714, 2, -0.5

3 *EQUATION

66049, 2, 1.0, 66112, 2, -0.5, 66113, 2, -0.5 3

*EQUATION 67450, 1, 1.0, 67513, 1, -0.5, 67514, 1, -0.5

3 *EQUATION

66649, 1, 1.0, 66712, 1, -0.5, 66713, 1, -0.5 3

*EQUATION 67450, 2, 1.0, 67513, 2, -0.5, 67514, 2, -0.5

3 *EQUATION

66649, 2, 1.0, 66712, 2, -0.5, 66713, 2, -0.5 3

*EQUATION 68050, 1, 1.0, 68113, 1, -0.5, 68114, 1, -0.5

3 *EQUATION

67449, 1, 1.0, 67512, 1, -0.5, 67513, 1, -0.5 3

*EQUATION 68050, 2, 1.0, 68113, 2, -0.5, 68114, 2, -0.5

3 *EQUATION

67449, 2, 1.0, 67512, 2, -0.5, 67513, 2, -0.5 3

*EQUATION 68850, 1, 1.0, 68913, 1, -0.5, 68914, 1, -0.5

3 *EQUATION

68049, 1, 1.0, 68112, 1, -0.5, 68113, 1, -0.5 3

*EQUATION 68850, 2, 1.0, 68913, 2, -0.5, 68914, 2, -0.5

3 ***** 51

68049, 2, 1.0, 68112, 2, -0.5, 68113, 2, -0.5 *EQUATION

*EQUATION 3

3 61451, 1, 1.0, 61514, 1, -0.5, 61515, 1, -0.5

68849, 1, 1.0, 68912, 1, -0.5, 68913, 1, -0.5 *EQUATION

*EQUATION 3

3 61451, 2, 1.0, 61514, 2, -0.5, 61515, 2, -0.5

68849, 2, 1.0, 68912, 2, -0.5, 68913, 2, -0.5 *EQUATION

***** 50 3

*EQUATION 62651, 1, 1.0, 62714, 1, -0.5, 62715, 1, -0.5

3 *EQUATION

61450, 1, 1.0, 61513, 1, -0.5, 61514, 1, -0.5 3

*EQUATION 62651, 2, 1.0, 62714, 2, -0.5, 62715, 2, -0.5

3 *EQUATION

61450, 2, 1.0, 61513, 2, -0.5, 61514, 2, -0.5 3

*EQUATION 63851, 1, 1.0, 63914, 1, -0.5, 63915, 1, -0.5

3 *EQUATION

62650, 1, 1.0, 62713, 1, -0.5, 62714, 1, -0.5 3

*EQUATION 63851, 2, 1.0, 63914, 2, -0.5, 63915, 2, -0.5

3 *EQUATION

62650, 2, 1.0, 62713, 2, -0.5, 62714, 2, -0.5 3

*EQUATION 64451, 1, 1.0, 64514, 1, -0.5, 64515, 1, -0.5

3 *EQUATION

63850, 1, 1.0, 63913, 1, -0.5, 63914, 1, -0.5 3

*EQUATION 64451, 2, 1.0, 64514, 2, -0.5, 64515, 2, -0.5

3 *EQUATION

63850, 2, 1.0, 63913, 2, -0.5, 63914, 2, -0.5 3

*EQUATION 65251, 1, 1.0, 65314, 1, -0.5, 65315, 1, -0.5
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*EQUATION 66052, 2, 1.0, 66115, 2, -0.5, 66116, 2, -0.5

3 *EQUATION

65251, 2, 1.0, 65314, 2, -0.5, 65315, 2, -0.5 3

*EQUATION 66652, 1, 1.0, 66715, 1, -0.5, 66716, 1, -0.5

3 *EQUATION

66051, 1, 1.0, 66114, 1, -0.5, 66115, 1, -0.5 3

*EQUATION 66652, 2, 1.0, 66715, 2, -0.5, 66716, 2, -0.5

3 *EQUATION

66051, 2, 1.0, 66114, 2, -0.5, 66115, 2, -0.5 3

*EQUATION 67452, 1, 1.0, 67515, 1, -0.5, 67516, 1, -0.5

3 *EQUATION

66651, 1, 1.0, 66714, 1, -0.5, 66715, 1, -0.5 3

*EQUATION 67452, 2, 1.0, 67515, 2, -0.5, 67516, 2, -0.5

3 *EQUATION

66651, 2, 1.0, 66714, 2, -0.5, 66715, 2, -0.5 3

*EQUATION 68052, 1, 1.0, 68115, 1, -0.5, 68116, 1, -0.5

3 *EQUATION

67451, 1, 1.0, 67514, 1, -0.5, 67515, 1, -0.5 3

*EQUATION 68052, 2, 1.0, 68115, 2, -0.5, 68116, 2, -0.5

3 *EQUATION

67451, 2, 1.0, 67514, 2, -0.5, 67515, 2, -0.5 3

*EQUATION 68852, 1, 1.0, 68915, 1, -0.5, 68916, 1, -0.5

3 *EQUATION

68051, 1, 1.0, 68114, 1, -0.5, 68115, 1, -0.5 3

*EQUATION 68852, 2, 1.0, 68915, 2, -0.5, 68916, 2, -0.5

3 ***** 53

68051, 2, 1.0, 68114, 2, -0.5, 68115, 2, -0.5 *EQUATION

*EQUATION 3

3 61453, 1, 1.0, 61516, 1, -0.5, 61517, 1, -0.5

68851, 1, 1.0, 68914, 1, -0.5, 68915, 1, -0.5 *EQUATION

*EQUATION 3

3 61453, 2, 1.0, 61516, 2, -0.5, 61517, 2, -0.5

68851, 2, 1.0, 68914, 2, -0.5, 68915, 2, -0.5 *EQUATION

***** 52 3

*EQUATION 62653, 1, 1.0, 62716, 1, -0.5, 62717, 1, -0.5

3 *EQUATION

61452, 1, 1.0, 61515, 1, -0.5, 61516, 1, -0.5 3

*EQUATION 62653, 2, 1.0, 62716, 2, -0.5, 62717, 2, -0.5

3 *EQUATION

61452, 2, 1.0, 61515, 2, -0.5, 61516, 2, -0.5 3

*EQUATION 63853, 1, 1.0, 63916, 1, -0.5, 63917, 1, -0.5

3 *EQUATION

62652, 1, 1.0, 62715, 1, -0.5, 62716, 1, -0.5 3

*EQUATION 63853, 2, 1.0, 63916, 2, -0.5, 63917, 2, -0.5

3 *EQUATION

62652, 2, 1.0, 62715, 2, -0.5, 62716, 2, -0.5 3

*EQUATION 64453, 1, 1.0, 64516, 1, -0.5, 64517, 1, -0.5

3 *EQUATION

63852, 1, 1.0, 63915, 1, -0.5, 63916, 1, -0.5 3

*EQUATION 64453, 2, 1.0, 64516, 2, -0.5, 64517, 2, -0.5

3 *EQUATION

63852, 2, 1.0, 63915, 2, -0.5, 63916, 2, -0.5 3

*EQUATION 65253, 1, 1.0, 65316, 1, -0.5, 65317, 1, -0.5

3 *EQUATION

64452, 1, 1.0, 64515, 1, -0.5, 64516, 1, -0.5 3

*EQUATION 65253, 2, 1.0, 65316, 2, -0.5, 65317, 2, -0.5

3 *EQUATION

64452, 2, 1.0, 64515, 2, -0.5, 64516, 2, -0.5 3

*EQUATION 66053, 1, 1.0, 66116, 1, -0.5, 66117, 1, -0.5

3 *EQUATION

65252, 1, 1.0, 65315, 1, -0.5, 65316, 1, -0.5 3

*EQUATION 66053, 2, 1.0, 66116, 2, -0.5, 66117, 2, -0.5

3 *EQUATION

65252, 2, 1.0, 65315, 2, -0.5, 65316, 2, -0.5 3

*EQUATION 66653., 1, 1.0, 66716, 1, -0.5, 66717, 1, -0.5

3 *EQUATION

66052, 1, 1.0, 66115, 1, -0.5, 66116, 1, -0.5 3

*EQUATION 66653, 2, 1.0, 66716, 2, -0.5, 66717, 2, -0.5

3 *EQUATION
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3
67453, 1, 1.0,
*EQUATION
3
67453, 2, 1.0,

*EQUATION

3
68053, 1, 1.0,

*EQUATION

3
68053, 2, 1.0,

*EQUATION

3
68853, 1, 1.0,

*EQUATION
3
68853, 2, 1.0,

***** 54
*EQUATION
3
61454, 1, 1.0,
*EQUATION

3
61454, 2, 1.0,

*EQUATION

3
62654, 1, 1.0,

*EQUATION

3
62654, 2, 1.0,

*EQUATION

3
63854, 1, 1.0,

*EQUATION
3
63854, 2, 1.0,

*EQUATION

3
64454, 1, 1.0,

*EQUATION
3
64454, 2, 1.0,

*EQUATION

3
65254, 1, 1.0,

*EQUATION
3
65254, 2, 1.0,
*EQUATION

3
66054, 1, 1.0,

*EQUATION

3
66054, 2, 1.0,

*EQUATION

3
66654, 1, 1.0,
*EQUATION

3
66654, 2, 1.0,
*EQUATION

3
67454, 1, 1.0,

*EQUATION

3
67454, 2, 1.0,
*EQUATION

3
68054, 1, 1.0,

67516,

67516,

68116,

68116,

68916,

68916,

61517,

61517,

62717,

62717,

63917,

63917,

64517,

64517,

65317,

65317,

66117,

66117,

66717,

66717,

67517,

67517,

68117,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

67517,

67517,

68117,

68117,

68917,

68917,

61518,

61518,

62718,

62718,

63918,

63918,

64518,

64518,

65318,

65318,

66118,

66118,

66718,

66718,

67518,

67518,

68118,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

I1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

*EQUATION

3
68054, 2, 1.0, 68117,
*EQUATION

3
68854, 1, 1.0, 68917,

*EQUATION
3
68854, 2, 1.0, 68917,
***** 55

*EQUATION
3

61455, 1, 1.0, 61518,
*EQUATION

3
61455, 2, 1.0, 61518,

*EQUATION
3
62655, 1, 1.0, 62718,

*EQUATION
3
62655, 2, 1.0, 62718,
*EQUATION

3
63855, 1, 1.0, 63918,

*EQUATION

3
63855, 2, 1.0, 63918,

*EQUATION
3
64455, 1, 1.0, 64518,

*EQUATION
3
64455, 2, 1.0, 64518,
*EQUATION

3
65255, 1, 1.0, 65318,

*EQUATION
3
65255, 2, 1.0, 65318,

*EQUATION

3
66055, 1, 1.0, 66118,

*EQUATION
3
66055, 2, 1.0, 66118,
*EQUATION

3
66655, 1, 1.0, 66718,

*EQUATION
3
66655, 2, 1.0, 66718,
*EQUATION

3
67455, 1, 1.0, 67518,

*EQUATION
3
67455, 2, 1.0, 67518,
*EQUATION
3
68055, 1, 1.0, 68118,

*EQUATION
3
68055, 2, 1.0, 68118,
*EQUATION

3
68855, 1, 1.0, 68918,

*EQUATION
3

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

68118, 2,

68918, 1,

68918, 2,

61519, 1,

61519, 2,

62719, 1,

62719, 2,

63919, 1,

63919, 2,

64519, 1,

64519, 2,

65319, 1,

65319, 2,

66119, 1,

66119, 2,

66719, 1,

66719, 2,

67519, 1,

67519, 2,

68119, 1,

68119, 2,

68919, 1,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5
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68855, 2, 1.0, 68918, 2, -0.5, 68919, 2, -0.5

***** 56

*EQUATION

3
61456, 1, 1.0, 61519, 1, -0.5, 61520, 1, -0.5

*EQUATION

3
61456, 2, 1.0, 61519, 2, -0.5, 61520, 2, -0.5

*EQUATION

3
62656, 1, 1.0, 62719, 1, -0.5, 62720, 1, -0.5

*EQUATION

3
62656, 2, 1.0, 62719, 2, -0.5, 62720, 2, -0.5

*EQUATION

3
63856, 1, 1.0, 63919, 1, -0.5, 63920, 1, -0.5

*EQUATION

3
63856, 2, 1.0, 63919, 2, -0.5, 63920, 2, -0.5

*EQUATION
3
64456, 1, 1.0, 64519, 1, -0.5, 64520, 1, -0.5

*EQUATION

3
64456, 2, 1.0, 64519, 2, -0.5, 64520, 2, -0.5

*EQUATION

3
65256, 1, 1.0, 65319, 1, -0.5, 65320, 1, -0.5

*EQUATION

3
65256, 2, 1.0, 65319, 2, -0.5, 65320, 2, -0.5

*EQUATION

3
66056, 1, 1.0, 66119, 1, -0.5, 66120, 1, -0.5

*EQUATION

3
66056, 2, 1.0, 66119, 2, -0.5, 66120, 2, -0.5

*EQUATION

3
66656, 1, 1.0, 66719, 1, -0.5, 66720, 1, -0.5

*EQUATION
3
66656, 2, 1.0, 66719, 2, -0.5, 66720, 2, -0.5

*EQUATION

3
67456, 1, 1.0, 67519, 1, -0.5, 67520, 1, -0.5

*EQUATION
3
67456, 2, 1.0, 67519, 2, -0.5, 67520, 2, -0.5

*EQUATION
3
68056, 1, 1.0, 68119, 1, -0.5, 68120, 1, -0.5

*EQUATION

3
68056, 2, 1.0, 68119, 2, -0.5, 68120, 2, -0.5

*EQUATION

3
68856, 1, 1.0, 68919, 1, -0.5, 68920, 1, -0.5

*EQUATION

3
68856, 2, 1.0, 68919, 2, -0.5, 68920, 2, -0.5
******************** *************************

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

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

** RIGID UNYIELDING TARGET
************ ***** ******* ** ***

*NODE, NSET=TARGETO
190000, 0.0, 0.0, -0.0

190001, -80.0, 0.0, -0.0

190002, 80.0, 0.0, -0.0

190003, 80.0, 50.0, -0.0

190004, -80.0, 50.0, -0.0

*NCOPY,SHIFT,CHANGE NU=-100000,OLD

SET=TARGETO,NEW SET=TARGET
-30.88, O., 191.6988

-30.88, 0., 191.6988, -30.88, 1., 191.6988,

194.887
*ELEMENT,TYPE=R3D4,ELSET=TARGET
90000,90001,90002,90003,90004

*RIGID BODY, ELSET=TARGET, REF NODE=90000

** TYPE 317 SST MOD

** DYNAMIC S-S CURVE

*MATERIAL, NAME=S317

*DENSITY
16.0461E-4
*ELASTIC

26.5E6, 0.3
*PLASTIC

60000., 0.

71000., 0.008
75000., 0.018

77300., 0.028
79300., 0.038

87000., 0.078

90500., 0.118

93700., 0.158
96000., 0.198

97800., 0.238
98800., 0.268

99500., 0.288

100000., 0.308
** TYPE 304 SST

** USING SANDIA DATA

*MATERIAL, NAME=S304

*DENSITY
7.5052E-4

*ELASTIC

27.0E6, 0.3

*PLASTIC

30000., 0.

35000., 0.002
37300., 0.004

38400., 0.006
39400., 0.008

40000., 0.010
42900., 0.020

45400., 0.030
47900., 0.040

50400., 0.050
52900., 0.060
55400., 0.070
57900., 0.080

60400., 0.090
62900., 0.100

69150., 0.125

75400., 0.150

81650., 0.175

87900., 0.200

94150., 0.250
106650., 0.300

119150., 0.350
** FIN - TYPE 304 SST

*MATERIAL, NAME=FIN

*DENSITY
7.5052E-4
*ELASTIC
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27.OE6, 0.3
*PLASTIC

30000., 0.
35000., 0.002

37300., 0.004

38400., 0.006
39400., 0.008

40000., 0.010

42900., 0.020

45400., 0.030
47900., 0.040

50400., 0.050
52900., 0.060

55400., 0.070

57900., 0.080

60400., 0.090

62900., 0.100
69150., 0.125

75400., 0.150

81650., 0.175

87900., 0.200

94150., 0.250
106650., 0.300

119150., 0.350

** TYPE 304 SST, DENSITY NOT ADJUSTED

*MATERIAL, NAME=S304A

*DENSITY
7.5052E-4
*ELASTIC
27.0E6, 0.3

*PLASTIC

30000., 0.
35000., 0.002

37300., 0.004

38400., 0.006

39400., 0.008
40000., 0.010

42900., 0.020

45400., 0.030

47900., 0.040

50400., 0.050

52900., 0.060

55400., 0.070

57900., 0.080

60400., 0.090
62900., 0.100
69150., 0.125

75400., 0.150
81650., 0.175

87900., 0.200

94150., 0.250

106650., 0.300
119150., 0.350

** TYPE 304 SST, DENSITY ADJUSTED TO INCLUDE

FUEL BUNDLE
*MATERIAL, NAME=S304B
*DENSITY
68.6SE-4

*ELASTIC
27.OE6, 0.3
*PLASTIC
30000., 0.
35000., 0.002
37300., 0.004
38400., 0.006

39400., 0.008
40000., 0.010
42900., 0.020
45400., 0.030

47900., 0.040
50400., 0.050
52900., 0.060
55400., 0.070

57900., 0.080

60400., 0.090

62900., 0.100

69150., 0.125

75400., 0.150
81650., 0.175
87900., 0.200
94150., 0.250
106650., 0.300
119150., 0.350
** FOR BASKET SPACER DISKS

** ADJUSTING DENSITY TO INCLUDE POISON RODS

AND OTHER PARTS

*MATERIAL, NAME=S216A
*DENSITY
9. 5956E-4
*ELASTIC
26.5E6, 0.3
*PLASTIC
60000., 0.

71000., 0.008
75000., 0.018
77300., 0.028

79300., 0.038

87000., 0.078

90500., 0.118

93700., 0.158

96000., 0.198

97800., 0.238

98800., 0.268
99500., 0.288

100000., 0.308

** TYPE 216 SST IS ASSUMED THE SAME AS 317

SST MOD
** USING 317 SST DYNAMIC S-S CURVE

*MATERIAL, NAME=S216

*DENSITY

7.5052E-4
*ELASTIC
26.5E6, 0.3

*PLASTIC
60000., 0.
71000., 0.008

75000., 0.018

77300., 0.028

79300., 0.038

87000., 0.078

90500., 0.113

93700., 0.158

96000., 0.198
97800., 0.238

98800., 0.268
99500., 0.288
100000., 0.308
** RING = TYPE 216 SST (SAME AS 317 SST MOD)

** USING 317 SST DYNAMIC S-S CURVE

*MATERIAL, NAME=RING

*DENSITY
7.5052E-4
*ELASTIC
26.5E6, 0.3

*PLASTIC
60000., 0.
71000., 0.008
75000., 0.018
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77300., 0.028
79300., 0.038
87000., 0.078

90500., 0.118
93700., 0.158

96000., 0.198
97800., 0.238

98800., 0.268

99500., 0.288

100000., 0.308
** DEPLETED URANIUM

** DENSITY = 1175 PCF

*MATERIAL, NAME=DURAN

*DENSITY
1. 76E-3
*ELASTIC
26.0E6, 0.3

*PLASTIC

35000., 0.
60000., 0.06

** FUEL BUNDLE TOP/BOTTOM TIE PLATES - TYPE

304 SST
** ELASTIC ONLY, ADJUSTED TO 30 POUNDS/BUNDLE

(TOP AND BOTTOM)

*MATERIAL, NAME=S304F

*DENSITY
1.8145E-4

*ELASTIC
27.0E6, 0.3
*********** ZIRCALOY 4 (IRRADIATED 12/2001

data *
** ZIRCALOY 4 (6.565 g/cc = 0.237 lb/in^3)

*MATERIAL, NAME=CLAD

*DENSITY
6.134E-4
*ELASTIC
12.1E6, 0.37

*PLASTIC
104000., 0.

119000., 0.009
** ZIRCALOY 4 CLADDING

** ADJUSTED DENSITY TO HAVE A WEIGHT OF 7.25

POUNDS PER ROD

*MATERIAL, NAME=CLADO

*DENSITY
36.865E-4
*ELASTIC
12.1E6, 0.37

*PLASTIC

104000., 0.
119000., 0.009
** ZIRCALOY 4 CLADDING, ADJUSTED DENSISTY

*MATERIAL, NAME=CLADI
*DENSITY
24.922E-4
*ELASTIC
12.1E6, 0.37
*PLASTIC
104000., 0.
119000., 0.009
** ZIRCALOY 4 for GRID SPACERS, ADJUSTED

DENSITY
**

*MATERIAL, NAME=CLADG
*DENSITY
6.849E-4
*ELASTIC

12.1E6, 0.37

*PLASTIC
104000., 0.

119000., 0.009
** ZIRCALOY 4 for GUIDE AND INST. TUBES,

ADJUSTED DENSITY

*MATERIAL, NAME=CLADT

*DENSITY
1.5435E-4
*ELASTIC

12.1E6, 0.37

*PLASTIC
104000., 0.

119000., 0.009

** ELEMENT SET DEFINITIONS
**

*ELSET, ELSET=OS
OSB, OSC, OSW
*ELSET, ELSET=DU

DUB, DUC, DUW
*ELSET, ELSET=IS

ISB, ISC, ISW

*ELSET, ELSET=CSKB
ISB, OSB, DUB

*ELSET, ELSET=CSKC
ISC, OSC, DUC
*ELSET, ELSET=CSKW
ISW, OSW, DUW, CFL
*ELSET, ELSET=CSKBD
OS, IS, DU, CFL
*ELSET, ELSET=CSKHD

CHDS, CHDU
*ELSET, ELSET=CASK
CSKBD, CSKHD
*ELSET, ELSET=TF
TFLG, TFST
*ELSET, ELSET=BF

BFLG, BFST
*ELSET, ELSET=RINGB

RING1, RING2

*ELSET, ELSET=RINGT
RING3, RING4
*ELSET, ELSET=RING

RING1, RING2, RING3, RING4
*ELSET,ELSET=BASK
SPDSK,TROD,FCH,FCA,FCB,FCC
*ELSET,ELSET=FAROD
FARO,FARI
*ELSET,ELSET=FAG
FAGl,FAG2,FAG3,FAG4,FAGS,FAG6,FAG7,FAG8,FAG9,
FAG10

*ELSET, ELSET=FUELA
FAROD,FAG,FABM,FATP,TUBEA
*ELSET,ELSET=ALLEL
CASK,BASK,TF,BF,RING,FUELA,FATSPR

** NODE SET DEFINITIONS

*NSET, NSET=CSKBD

OSB, OSC, WALL
*NSET, NSET=CSKHD

CHD,
*NSET, NSET=CASK
CSKBD, CSKHD
*NSET, NSET=TF
TFLG, TFST
*NSET, NSET=BF
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BFLG, BFST
*NSET, NSET=RINGB
RING1, RING2
*NSET, NSET=RINGT
RING3, RING4

*NSET, NSET=RING
RING1, RING2, RING3, RING4

*NSETNSET=BASK
SPDSK,TROD,FCH,FCA,FCB,FCC
*NSETNSET=FAROD
FARO,FARS
*NSET, NSET=FUELA
FARODFABM,FATP
*NSET,NSET=ALLND
CASK,BASK,TF,BF,RING,FUELA,FATSPR
*NSET,NSET=YSYMM,GENERATE

30000, 30000, 1
90000, 90000, 1
** BOTTOM
1, 5, 1
501, 505, 1

1001, 1005, 1
1501, 1505, 1

2001, 2005, 1

21, 61, 20
521, 561, 20
1021, 1061, 20
1521, 1561, 20

2021, 2061, 20
91, 171, 20
591, 671, 20

1091, 1171, 20
1591, 1671, 20

2091, 2171, 20
29, 69, 20
529, 569, 20

1029, 1069, 20

1529, 1569, 20

2029, 2069, 20

107, 187, 20
607, 687, 20
1107, 1187, 20

1607, 1687, 20

2107, 2187, 20
** BOTTOM CORNER
221, 2221, 500
261, 2261, 500
301, 381, 40
801, 881, 40
421, 461, 40

921, 961, 40
1301, 1341, 40

1381, 1461, 40
1801, 1961, 40

2301, 2381, 40
253, 2253, 500

293, 2293, 500
333, 413, 40

833, 913, 40
453, 493, 40
953, 993, 40
1333, 1373, 40

1413, 1493, 40

1833, 1993, 40

2333, 2413, 40

** WALL
2221, 9021, 200

2261, 9061, 200

2301, 9501, 200

2341, 9541, 200

2381, 9581, 200
2253, 9053, 200

2293, 9093, 200
2333, 9533, 200

2373, 9573, 200
2413, 9613, 200

** HEAD
10501, 10505, 1

11001, 11005, 1

11501, 11505, 1

12001, 12005, 1
10521, 10561, 20

11021, 11061, 20
11521, 11561, 20

12021, 12061, 20

10591, 10671, 20

11091, 11171, 20

11591, 11671, 20

12091, 12171, 20
10221, 12221, 500

10261, 12261, 500

11301, 12301, 500

11341, 12341, 500
**

10529, 10569, 20

11029, 11069, 20
11529, 11569, 20

12029, 12069, 20
10607, 10687, 20

11107, 11187, 20

11607, 11687, 20

12107, 12187, 20

10253, 12253, 5C

10293, 12293, 5C

11333, 12333, 5C
11373, 12373, 5C

** BOTTOM FINS

40001, 40115, 1

43601, 43715, 1

** TOP FINS

50011, 50155, 1
53611, 53755, 1

** RINGS

15041, 15241, 4(
15073, 15193, 4(
15341, 15541, 4(
15373, 15493, 4(

16041, 16241, 4(
16073, 16193, 4(

16341, 16541, 4(

16373, 16493, 4(

17041, 17241, 4(
17073, 17193, 4(

17341, 17541, 4(
17373, 17493, 4(

18041, 18241, 4(
18073, 18193, 4(

18341, 18541, 4(
18373, 18493, 4(

** SPI

21002, 21018, 1
21302, 21318, 1

20701, 21601, 3(

20719, 21619, 3

20951, 21851, 3

20979, 21879, 3

** SP2

22502, 22518, 1

I 0

3 0
00
0 0
0 0
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22802, 22818, 1

22201, 23101, 300

22219, 23119, 300

22451, 23351, 300

22479, 23379, 300

** SP3

24002, 24018, 1

24302, 24318, 1

23701, 24601, 300

23719, 24619, 300

23951, 24851, 300

23979, 24879, 300

** SP4

25502, 25518, 1

25802, 25818, 1

25201, 26101, 300

25219, 26119, 300

25451, 26351, 300

25479, 26379, 300

** SP5

27002, 27018, 1

27302, 27318, 1

26701, 27601, 300

26719, 27619, 300

26951, 27851, 300

26979, 27879, 300

** SP6

28502, 28518, 1

28802, 28818, 1

28201, 29101, 300

28219, 29119, 300

28451, 29351, 300

28479, 29379, 300

** SP7

30002, 30018, 1

30302, 30318, 1
29701, 30601, 300

29719, 30619, 300

29951, 30851, 300

29979, 30879, 300

** SP8

31502, 31518, 1

31802, 31818, 1

31201, 32101, 300

31219, 32119, 300

31451, 32351, 300
31479, 32379, 300

** SP9

33002, 33018, 1

33302, 33318, 1

32701, 33601, 300

32719, 33619, 300

32951, 33851, 300

32979, 33879, 300

** TOP

33901, 33919, 1

34201, 34219, 1

** CENTRAL FUEL CELL

20408, 34208, 300

20412, 34212, 300

20409, 20411, 1

20709, 20711, 1
*BOUNDARY

90000, 1, 6
YSYMMYSYMM
*INITIAL CONDITIONS,TYPE=VELOCITY

ALLND,1,-135.65
ALLND,3,+510.28

** STEP 1
****** ** ** **

*STEP

*DYNAMIC, EXPLICIT

,70.OE-3

*RESTART, WRITE, NUMBER INTERVAL=3

** DEFINE THE CONTACT SURFACES BETWEEN

** THE CASK/FINS/RINGS AND THE TARGET

*SURFACE DEFINITION, NAME=TGTOP

TARGET,SPOS
*CONTACT NODE SET,NAME=CKTOP

TF,
CHD4,
*CONTACT PAIR

CKTOP,TGTOP

** DEFINE THE CONTACT SURFACES BETWEEN

** THE CASK INSIDE SURFACE AND THE BASKET

*NSET, NSET=TRODNDB

20545,20555,20845,20855
*NSET, NSET=TRODNDT

34645,34655
*NSET, NSET=TRODND

TRODNDB, TRODNDT

*NSET, NSET=FCCBEB, GENERATE

20433, 20437, 1

20453, 20457, 1

20473, 20477, 1

20493, 20497, 1

20513, 20517, 1

20533, 20S37, 1

*NSET, NSET=FCCBET, GENERATE

20733, 20737, 1

20753, 20757, 1

20773, 20777, 1

20793, 20797, 1

20813, 20817, 1

20833, 20837, 1

*CONTACT NODE SET,NAME=BASKO

SPIRNG,SP2RNG,SP3RNG,SP4RNG,SP5RNG,SP6RNG,SP7
RNG,SP8RNG,SP9RNG
SP1,TOP,TRODND,FCABEB,FCABET,FCBBEB,FCBBET,FC
CBEB,FCCBET,FCHBEB,FCHBET
*CONTACT NODE SET,NAME=BASKTP

TOP, TRODNDT
*ELSET, ELSET=CASKS2, GENERATE

1501, 1718, 1

*ELSET, ELSET=CASKS6, GENERATE

2221, 2252, 1

2421, 2452, 1

2621, 2652, 1

2821, 2852, 1

3021, 3052, 1

3221, 3252, 1

3421, 3452, 1

3621, 3652; 1

3821, 3852, 1

4021, 4052, 1

4221, 4252, 1

4421, 4452, 1

4621, 4652, 1

4821, 4852, 1

5021, 5052, 1

5221, 5252, 1

5421, 5452, 1

5621, 5652, 1
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5821, 5852, 1

6021, 6052, 1
6221, 6252, 1

6421, 6452, 1

6621, 6652, 1

6821, 6852, 1

7021, 7052, 1

7221, 7252, 1

7421, 7452, 1

7621, 7652, 1

7821, 7852, 1

8021, 8052, 1
8221, 8252, 1

8421, 8452, 1

8621, 8652, 1

8821, 8852, 1

*ELSET, ELSET=CASKS6A, GENERATE

10221, 10252, 1

*ELSET, ELSET=CASKS1, GENERATE

10501, 10718, 1

*SURFACE DEFINITION,NAME=CASKI1

CASKS2, S2
CASKS6, S6

*SURFACE DEFINITION,NAME=CASKI2

CASKS1, S1
CASKS6A, S6

*CONTACT PAIR

BASKO, CASKIl

*CONTACT PAIR

BASKTP, CASKI2
**

** DEFINE THE CONTACT SURFACES BETWEEN

** THE FUEL ROD OUTER LAYER WITH BOTTOM TIE

PLATE
**

*CONTACT NODE SET,NAME=FAROB,GENERATE

60001, 60056, 1

*SURFACE DEFINITION,NAME=FABMT

FABM, S2
*CONTACT PAIR, INTERACTION=FRTPL

FAROB, FABMT

*SURFACE INTERACTION, NAME=FRTPL

*FRICTION

0.5
**

** DEFINE THE CONTACT SURFACES BETWEEN

** THE FUEL ROD OUTER LAYER WITH TOP TIE

PLATE
**

*CONTACT NODE SET,NAME=FAROT,GENERATE

69201, 69256, 1

69401, 69456, 1

*SURFACE DEFINITION,NAME=FATPB

FATP, S1
*CONTACT PAIR, INTERACTION=FRTPL

FAROT, FATPB

** DEFINE THE CONTACT SURFACES BETWEEN

** THE FUEL CHANNEL A INSIDE SURFACE AND THE

FUEL BUNDLE

*SURFACE DEFINITION,NAME=FCAISH

FCABE, S2
*SURFACE DEFINITION,NAME=FCAISL

FCAR, SPOS
FCAS, SPOS
*CONTACT NODE SET,NAME=FUELA

FUELA,
*CONTACT PAIR

FUELA, FCAISH

FUELA, FCAISL

*CONTACT NODE SET,NAME=FUELATP

FATP,
*CONTACT PAIR
FUELATP, CASKI2
**

** DEFINE THE CONTACT SURFACES BETWEEN

** OUTER FUEL RODS AND INNER FUEL RODS

*CONTACT NODE SET,NAME=FARO

FARO,
*SURFACE DEFINITION,NAME=FARI

FARI, SNEG

*CONTACT PAIR

FARO, FARI

** FA FUEL ASSEMBLY INTERNALS (TOP)
**

** DEFINE THE CONTACT SURFACES BETWEEN

** THE CASK HEAD FUEL ASSEMBLY SPACER AND

HEAD
**

*SURFACE DEFINITION,NAME=FATSPTHD
FATSPR2, S2

*CONTACT PAIR, ADJUST=0.1, TIED

FATSPTHD, CASKI2

** DEFINE THE CONTACT SURFACES BETWEEN

** THE CASK HEAD FUEL ASSEMBLY SPACER AND

FUELA TOP
**

*SURFACE DEFINITION,NAME=FATSPTFA

FATSPR1, Sl
*SURFACE DEFINITION,NAME=FATPT

FATP, S2
*CONTACT PAIR, WEIGHT=0.5

FATSPTFA, FATPT
**

** DEFINE THE CONTACT SURFACES BETWEEN

** THE FUEL CHANNEL A INSIDE SURFACE AND TOP

SPEACER A
**

*ELSET, ELSET=FCATFASP, GENERATE

33623, 33626, 1

33663, 33666, 1

33643, 33646, 1

33703, 33706, 1

33683, 33684, 1

33923, 33926, 1

33963, 33966, 1

33943, 33946, 1

34003, 34006, 1

33983, 33984, 1

*SURFACE DEFINITION,NAME=FCATFASP

FCATFASP, SPOS

*CONTACT NODE SET,NAME=FATSPR

FATSPR,
*CONTACT PAIR

FATSPR, FCATFASP
*********** ******************** *** ***********

**

** DEFINE THE CONTACT SURFACES BETWEEN

** THE BOTTOM FINS AND THE CASK BOTTOM

*ELSET, ELSET=OSWS4, GENERATE
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2341; 2372, 1

2541, 2572, 1

*SURFACE DEFINITION,

OSBSi
OSCSi
OSWS4,S4
*NSET, NSET=BFTBOS,

40101, 40115, 1

40501, 40515, 1

40701, 40715, 1

40901, 40915, 1

41101, 41115, 1

41301, 41315, 1

41501, 41515, 1

41701, 41715, 1

41901, 41915, 1

42101, 42115, 1

42301, 42315, 1

42501, 42515, 1

42701, 42715, 1

42901, 42915, 1

43101, 43115, 1

43301, 43315, 1

43501, 43515, 1

43701, 43715, 1

NAM-=BOSTBF

GENERATE

45351, 45360, 1

45451, 45460, 1

45551, 45560, 1

45651, 45660, 1

45751, 45760, 1

45851, 45860, 1

45951, 45960, 1

46051, 46060, 1

46151, 46160, 1

46251, 46260, 1

46351, 46360, 1

46451, 46460, 1

46551, 46560, 1

46651, 46660, 1

46751, 46760, 1

46851, 46860, 1

*CONTACT NODE SET,NAME=BFTBOS

BFTBOS,
*CONTACT PAIR, ADJUST=0.5, TIED

BFTBOS,BOSTBF

** DEFINE THE CONTACT SURFACES BETWEEN

** THE TOP FINS AND THE CASK TOP HEAD

*ELSET, ELSET=HDS2, GENERATE

11501, 11832, 1

*ELSET, ELSET=HDS4, GENERATE

10801, 10832, 1

11301, 11332, 1

11801, 11832, 1

*SURFACE DEFINITION, NAME=HDTTF

HDS2,S2
HDS4,S4
*NSET, NSET=TFTHD, GENERATE

50011, 50051, 20

50061, 50071, 1

50411, 50451, 20

50461, 50471, 1

50611, 50651, 20

50661, 50671, 1

50811, 50851, 20

50861, 50871, 1

51011, 51051, 20

51061, 51071, 1

51211, 51251, 20

51261, 51271, 1

51411, 51451, 20

51461, 51471, 1

51611, 51651, 20

51661, 51671, 1

51811, 51851, 20

51861, 51871, 1

52011, 52051, 20

52061, 52071, 1

52211, 52251, 20

52261, 52271, 1

52411, 52451, 20

52461, 52471, 1

52611, 52651, 20

52661, 52671, 1

52811, 52851, 20

52861, 52871, 1

53011, 53051, 20

53061, 53071, 1

53211, 53251, 20

53261, 53271, 1

53411, 53451, 20

53461, 53471, 1

53611, 53651, 20

53661, 53671, 1

55306, 55326, 10

55331, 55336, 1

55406, 55426, 10

55431, 55436, 1

55506, 55526, 10

55531, 55536, 1

55606, 55626, 10

55631, 55636, 1

55706, 55726, 10

55731, 55736, 1

55806, 55826, 10

55831, 55836, 1

55906, 55926, 10

55931, 55936, 1

56006, 56026, 10

56031, 56036, 1

56106, 56126, 10

56131, 56136, 1
56206, 56226, 10

56231, 56236, 1

56306, 56326, 10

56331, 56336, 1

56406, 56426, 10

56431, 56436, 1

56506, 56526, 10

56531, 56536, 1

56606, 56626, 10

56631, 56636, 1

56706, 56726, 10

56731, 56736, 1
56806, 56826, 10

56831, 56836, 1

*CONTACT NODE SET,NAME=TFTHD

TFTHD,
*CONTACT PAIR, ADJUST=0.5, TIED

TFTHD,HDTTF
**

** DEFINE THE CONTACT SURFACES BETWEEN

** THE TOP FINS THEMSELVES

*SURFACE DEFINITION, NAME=TFLG1
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TFLGI,
*SURFACE DEFINITION, NAME='

TFLG2,
*SURFACE DEFINITION, NAME='

TFLG3,
*SURFACE DEFINITION, NAME='

TFLG4,
*SURFACE DEFINITION, NAME=

TFLG5,
*SURFACE DEFINITION, NAME=

TFL G6,
*SURFACE DEFINITION, NAME=

TFLG7,
*SURFACE DEFINITION, NAME=

TFLG8,
*SURFACE DEFINITION, NAME=

TFLG9,
*SURFACE DEFINITION, NAME=

TFST1,
*SURFACE DEFINITION, NAME=

TFST2,
*SURFACE DEFINITION, NAME=

TFST3,
*SURFACE DEFINITION, NAME=

TFST4,
*SURFACE DEFINITION, NAME=

TFSTS,
*SURFACE DEFINITION, NAME=

TFST6,
*SURFACE DEFINITION, NAME=

TFST7,
*SURFACE DEFINITION, NAME=

TFST8,
*CONTACT PAIR, WEIGHT=0.5

TFLG1,TFST1
*CONTACT PAIR, WEIGHT=OS.5

TFST1,TFLG2
*CONTACT PAIR, WEIGHT=0.5

TFLG2,TFST2
*CONTACT PAIR, WEIGHT=0.5

TFST2,TFLG3
*CONTACT PAIR, WEIGHT=0.5

TFLG3,TFST3
*CONTACT PAIR, WEIGHT=0.5

TFST3,TFLG4
*CONTACT PAIR, WEIGHT=0.5

TFLG4,TFST4
*CONTACT PAIR, WEIGHT=O.S

TFST4,TFLGS
*CONTACT PAIR, WEIGHT=0.5

TFLG5,TFSTS
*CONTACT PAIR, WEIGHT=0.5

TFST5,TFLG6
*CONTACT PAIR, WEIGHT=O.S

TFLG6,TFST6
*CONTACT PAIR, WEIGHT=0.5

TFST6,TFLG7
*CONTACT PAIR, WEIGHT=0.5

TFLG7,TFST7
*CONTACT PAIR, WEIGHT=0.5

TFST7,TFLG8
*CONTACT PAIR, WEIGHT=0.5

TFLG8,TFST8
*CONTACT PAIR, WEIGHT=0.S

TFST8,TFLG9

** DEFINE THE CONTACT SU

** THE BOTTOM FINS THEMS
**

TFLG2

TFLG3

TFLG4

TFLGS

TFLG6

TFLG7

TFLG8

TFLG9

TFST1

TFST2

=TFST3

.TFST4

=TFST5

=TFST6

=TFST7

=TESTS

*SURFACE DEFINITION, NAME=BFLG1

BFLG1,
*SURFACE DEFINITION, NAME=BFLG2

BFLG2,
*SURFACE DEFINITION, NAME=BFLG3

BFLG3,
*SURFACE DEFINITION, NAME=BFLG4

BFLG4,
*SURFACE DEFINITION, NAME=BFLGS

BFLGS,
*SURFACE DEFINITION, NAME=BFLG6

BFLG6,
*SURFACE DEFINITION, NAME=BFLG7

BFLG7,
*SURFACE DEFINITION, NAME=BFLG8

BFLG8,
*SURFACE DEFINITION, NAME=BFLG9

BFLG9,
*SURFACE DEFINITION, NAME=BFST1

BFST1,
*SURFACE DEFINITION, NAME=BFST2

BFST2,
*SURFACE DEFINITION, NAME=BFST3

BFST3,
*SURFACE DEFINITION, NAME=BFST4

BFST4,
*SURFACE DEFINITION, NAME=BFST5

BFSTS,
*SURFACE DEFINITION, NAME=BFST6

BFST6,
*SURFACE DEFINITION, NAME=BFST7

BFST7,
*SURFACE DEFINITION, NAME=BFST8

BFST8,
*CONTACT PAIR, WEIGHT=0.5

BFLGl,BFSTl

*CONTACT PAIR, WEIGHT=0.5

BFST1,BFLG2
*CONTACT PAIR, WEIGHT=0.S

BFLG2,BFST2

*CONTACT PAIR, WEIGHT=O.S

BFST2,BFLG3

*CONTACT PAIR, WEIGHT=0.5

BFLG3,BFST3

*CONTACT PAIR, WEIGHT=O.S

BFST3,BFLG4

*CONTACT PAIR, WEIGHT=O.S

BFLG4,BFST4

*CONTACT PAIR, WEIGHT=0.5

BFST4,BFLG5

*CONTACT PAIR, WEIGHT=0.5

BFLG5,BFSTS
*CONTACT PAIR, WEIGHT=0.S

BFST5,BFLG6

*CONTACT PAIR, WEIGHT=O.S

BFLG6,BFST6

*CONTACT PAIR, WEIGHT=O.S

BFST6,BFLG7
*CONTACT PAIR, WEIGHT=O.S

BFLG7,BFST7
*CONTACT PAIR, WEIGHT=0.5

BFST7,BFLG8

*CONTACT PAIR, WEIGHT=0.5

BEFLG8,BFST8
*CONTACT PAIR, WEIGHT=O.S

BFST8,BFLG9

** DEFINE THE CONTACT SURFACES BETWEEN

** THE TOP FINS AND RING 4

FRFACES BETWEEN

;ELVES
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**

*NSET, NSET=TFTRING4, GENERATE

50012, 50015, 1

50412, 50415, 1

50612, 50615, 1

50812, 50815, 1

51012, 51015, 1

51212, 51215, 1

51412, 51415, 1

51612, 51615, 1

51812, 51815, 1

52012, 52015, 1

52212, 52215, 1

52412, 52415, 1

52612, 52615, 1

52812, 52815, 1

53012, 53015, 1

53212, 53215, 1

53412, 53415, 1

53612, 53615, 1
**

55307, 55310, 1

55407, 55410, 1

55507, 55510, 1

55607, 55610, 1

55707, 55710, 1

55807, 55810, 1
55907, 55910, 1

56007, 56010, 1

56107, 56110, 1

56207, 56210, 1

56307, 56310, 1

56407, 56410, 1

56507, 56510, 1

56607, 56610, 1

56707, 56710, 1

56807, 56810, 1

*SURFACE DEFINITION,NAME=RING4TTF

RING4, S2

*CONTACT NODE SET,NAME=TFTRING4

TFTRING4,
*CONTACT PAIR

TFTRING4, RING4TTF

* * OUTPUT DATA

*NSET, NSET=RFORCE

90000,

*NSET, NSET=DISP
5781, 5797, 5813

21001,21019,21230
34201,34219,34230

62001,63201,62008,63208,62015,63215,62022,632
22
62029,63229,62036,63236,62043,63243,62050,632

50
*HISTORY OUTPUT, TIME=1.E-4

*NODE HISTORY,NSET=RFORCE

RF,
*NODE HISTORY,NSET=DISP

A, V, U
*ENERGY HISTORY

ALLKE,
*FILE OUTPUT, NUMBER INTERVAL=100

*NODE FILE,NSET=RFORCE

RF,
*MONITOR,NODE=5797,DOF=3
*END STEP
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E-8.5.2.5 IF-300 Cask Impact Analysis 30-ft Side Drop/0° Orientation

*HEADING
IF-300 CASK IMPACT ANALYSIS

12/20/01
FILE=IFBSDOO

2001 model with modified Zircaloy data

*NCOPY, SHIFT, CHANGE

SET=OSBU2
0.0, 0.0, 1.9375

0.0, 0.0, 0.0, 0.0,

*NCOPY, SHIFT, CHANGE

SET=OSBU3
0.0, 0.0, 1.9375

0.0, 0.0, 0.0, 0.0,

*NCOPY,SHIFT,CHANGE
SET=OSBT

0.0, 0.0, 1.25

0.0, 0.0, 0.0, 0.0,

*NSET, NSET=OSB

NU=+500,OLD SET=OSBU1,NEW

0.0, 1.0, +0.0

NU=+500,OLD SET=OSBU2,NEW

0.0, 1.0, +0.0

NU=+500, OLD SET=OSBU3 , NEW

0.0, 1.0, +0.0

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

** CASK BOTTOM
************ *****

*NODE, SYSTEM=R

*NODE, NSET=OSB1

1, -3.0000,
2, -1.5000,

3, 0.0000,
4, 1.5000,

5, 3.0000,
6, -2.7000,

7, -1.3500,
8, 0.0000,

9, 1.3500,
10, 2.7000,
11, -2.4000,
12, -1.2000,

13, 0.0000,
14, 1.2000,

15, 2.4000,
21, 4.5625,

22, 4.1794,
23, 3.3655,

24, 1.7720,

25, 0.0000,
26, -1.7720,

27, -3.3655,
28, -4.1794,
29, -4.5625,
*NODE, NSET=OSB2

41, 6.1250,
61, 8.0750,

0. 0000,
0. 0000,
0. 0000,
0. 0000,
0. 0000,
1.2000,
1.3500,
1.5000,
1.3500,
1.2000,
2.4000,
2.7000,
3.0000,
2.7000,

2.4000,
0. 0000,
1.7720,
3.3655,

4 .1794,
4.5625,
4.1794,
3.3655,
1.7720,
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 .0 0 00

0.0000

0.0000

0 .0000

0.0000, 0.0000
0.0000, 0.0000

OSBB,OSBU1,OSBU2,OSBU3,OSBT
**** ****

*ELEMENT, TYPE=C3D8R, ELSET=OSB1

1, 1, 2, 7, 6, 501, 502, 507, 506

*ELGEN, ELSET=OSB1
1, 4, 1, 1, 2, 5, 4

*ELEMENT, TYPE=C3D8R, ELSET=OSB1
9, 5, 21, 22, 10, 505, 521, 522, 510

10, 10, 22, 23, 15, 510, 522, 523, 515
11, 15, 23, 24, 14, 515, 523, 524, 514

12, 14, 24, 25, 13, 514, 524, 525, 513

13, 13, 25, 26, 12, 513, 525, 526, 512

14, 12, 26, 27, 11, 512, 526, 527, 511

15, 11, 27, 28, 6 , 511, 527, 528, 506

16, 6, 28, 29, 1, 506, 528, 529, 501

*ELEMENT, TYPE=C3D8R
21, 21, 41, 42, 22, 521, 541, 542, 522

*ELGEN, ELSET=OSB2
21, 8, 1, 1, 2, 20, 20
*ELEMENT, TYPE=C3D6, ELSET=OSB3

61, 61, 91, 92, 561, 591, 592
62, 61, 92, 62, 561, 592, 562

63, 62, 92, 93, 562, 592, 593

64, 62, 93, 94, 562, 593, 594

65, 62, 94, 63, 562, 594, 563

66, 63, 94, 95, 563, 594, 595

67, 63, 95, 96, 563, 595, 596

68, 63, 96, 64, 563, 596, 564

69, 64, 96, 97, 564, 596, 597

70, 64, 97, 98, 564, 597, 598

71, 64, 98, 65, 564, 598, 565
72, 65, 98, 99, 565, 598, 599

73, 65, 99, 100, 565, 599, 600

74, 65, 100, 66, 565, 600, 566

75, 66, 100, 101, 566, 600, 601
76, 66, 101, 102, 566, 601, 602

77, 66, 102, 67, 566, 602, 567

78, 67, 102, 103, 567, 602, 603

79, 67, 103, 104, 567, 603, 604
80, 67, 104, 68, 567, 604, 568

81, 68, 104, 105, 568, 604, 605

82, 68, 105, 106, 568, 605, 606

83, 68, 106, 69, 568, 606, 569
84, 69, 106, 107, 569, 606, 607
*ELEMENT, TYPE=C3D8R
91, 91, 111, 112, 92, 591, 611, 612, 592

*ELGEN, ELSET=OSB3
91, 16, 1, 1, 4, 20, 20

*ELEMENT, TYPE=C3D6, ELSET=OSB4
171, 171, 221, 222, 671, 721, 722

172, 171, 222, 172, 671, 722, 672
173, 172, 222, 223, 672, 722, 723

174, 172, 223, 224, 672, 723, 724

*NCOPY,SHIFT,MULTIPLE=8,CHANGE NU=+1,OLD

SET=OSB2,NEW SET=OSB2
0.0, 0.0, 0.0
o.0, 0.0, 0.0, 0.0, 0.0, 1.0, +22.50

*NODE, NSET=OSB3
91, 10.0250, 0.0000, 0.0000

111, 11.9750, 0.0000, 0.0000
131, 13.9250, 0.0000, 0.0000

151, 15.8750, 0.0000, 0.0000

171, 17.2975, 0.0000, 0.0000

*NCOPY,SHIFT,MULTIPLE=16,CHANGE NU=+1,OLD

SET=OSB3,NEW SET=OSB3

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +11.25

*NODE, NSET=OSB4
221, 18.7500, 0.0000, 0.0000
*NCOPY,SHIFT,MULTIPLE=32,CHANGE NU=+1,OLD

SET=OSB4,NEW SET=OSB4
0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +5.625

*NSET, NSET=OSBB
OSB1, OSB2, OSB3, OSB4

*NCOPY,SHIFT,CHANGE NU=+500,OLD SET=OSBBNEW

SET=OSBU1
0.0, 0.0, 1.563
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
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175, 172, 224, 173, 672, 724, 673

176, 173, 224, 225, 673, 724, 725

177, 173, 225, 226, 673, 725, 726

178, 173, 226, 174, 673, 726, 674
179, 174, 226, 227, 674, 726, 727

180, 174, 227, 228, 674, 727, 728

181, 174, 228, 175, 674, 728, 675

182, 175, 228, 229, 675, 728, 729

183, 175, 229, 230, 675, 729, 730

184, 175, 230, 176, 675, 730, 676
185, 176, 230, 231, 676, 730, 731

186, 176, 231, 232, 676, 731, 732

187, 176, 232, 177, 676, 732, 677

188, 177, 232, 233, 677, 732, 733

189, 177, 233, 234, 677, 733, 734

190, 177, 234, 178, 677, 734, 678

191, 178, 234, 235, 678, 734, 735

192, 178, 235, 236, 678, 735, 736

193, 178, 236, 179, 678, 736, 679

194, 179, 236, 237, 679, 736, 737

195, 179, 237, 238, 679, 737, 738
196, 179, 238, 180, 679, 738, 680
197, 180, 238, 239, 680, 738, 739
198, 180, 239, 240, 680, 739, 740
199, 180, 240, 181, 680, 740, 681
200, 181, 240, 241, 681, 740, 741

201, 181, 241, 242, 681, 741, 742

202, 181, 242, 182, 681, 742, 682

203, 182, 242, 243, 682, 742, 743

204, 182, 243, 244, 682, 743, 744

205, 182, 244, 183, 682, 744, 683

206, 183, 244, 245, 683, 744, 745
207, 183, 245, 246, 683, 745, 746

208, 183, 246, 184, 683, 746, 684
209, 184, 246, 247, 684, 746, 747

210, 184, 247, 248, 684, 747, 748
211, 184, 248, 185, 684, 748, 685

212, 185, 248, 249, 685, 748, 749

213, 185, 249, 250, 685, 749, 750

214, 185, 250, 186, 685, 750, 686

215, 186, 250, 251, 686, 750, 751

216, 186, 251, 252, 686, 751, 752
217, 186, 252, 187, 686, 752, 687

218, 187, 252, 253, 687, 752, 753

*ELSET, ELSET=OSB
OSB1, OSB2, OSB3, OSB4
*ELCOPY,OLD SET=OSB,NEW SET=DUB1,ELEMENT
SH=500,SHIFT NOD=500
*ELCOPY,OLD SET=DUB1,NEW SET=DUB2,ELEMENT
SH=500,SHIFT NOD=500

*ELCOPY, OLD SET=DUB2 ,NEW SET=ISB, ELEMENT

SH=500,SHIFT NOD=500

*ELSET,ELSET=DUB
DUB1,DUB2
*SOLID SECTION, ELSET=OSB, MATERIAL=S304
*SOLID SECTION, ELSET=ISB, MATERIAL=S304

*SOLID SECTION, ELSET=DUB, MATERIAL=DURANŽ
** *****************

** CASK BOTTOM CORNER
*** **********************

421, 19.2800, 0.0000, 2.5323
461, 20.5477, 0.0000, 2.7536
921, 21.5590, 0.0000, 3.3160

961, 22.1214, 0.0000, 4.3273

1261, 19.2800, 0.0000, 3.5005
1301, 20.2880, 0.0000, 3.5016
1341, 21.1098, 0.0000, 3.7653

1381, 19.2800, 0.0000, 4.4698

1421, 20.2880, 0.0000, 4.4708

1461, 21.2960, 0.0000, 4.4708
*NCOPY,SHIFT,MULTIPLE=32,CHANGE NU=+1,OLD

SET=OSBC,NEW SET=OSBC
0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +5.625

*NODE, NSET=WBS1
1761, 19.2800, 0.0000, 5.4400

1801, 20.2880, 0.0000, 5.4400

1841, 21.2960, 0.0000, 5.4400

1881, 22.3040, 0.0000, 5.4400

1921, 23.3120, 0.0000, 5.4400

1961, 24.8750, 0.0000, 5.4400

*NCOPY,SHIFT,MULTIPLE=32,CHANGE NU=+1,OLD

SET=WBS1,NEW SET=WBS1
0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +5.625

*NODE, NSET=WBS2
2261, 19.2800, 0.0000, 6.6900

2301, 21.2960, 0.0000, 6.6900

2341, 23.3120, 0.0000, 6.6900
2381, 24.8750, 0.0000, 6.6900
*NCOPY,SHIFT,MULTIPLE=32,CHANGE NU=+1,OLD

SET=WBS2,NEW SET=WBS2
0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +5.625

*NSET, NSET=OSC
OSBC, WES1, WBS2
*NSET, NSET=WIS1, GENERATE

2221, 2253, 1

*NSET, NSET=WBASE
WIS1, WBS2

*ELEMENT, TYPE=C3D8R
221, 221, 261, 262, 222, 721, 761, 762, 722

381, 381, 1961, 1962, 382, 881, 1921, 1922,

882
1961, 1961, 2381, 2382, 1962,1921,2341, 2342,

1922
761, 761, 801, 802, 762, 421, 461, 462, 422

801, 801, 841, 842, 802, 461, 921, 922, 462

841, 841, 881, 882, 842, 921, 961, 962, 922
881, 881, 1921, 1922, 882, 961, 1881, 1882,

962
421, 421, 461, 462, 422, 1261, 1301, 1302,

1262
461, 461, 921, 922, 462, 1301, 1341, 1342,

1302
921, 921, 961, 962, 922, 1341, 1461, 1462,

1342
961, 961, 1881, 1882, 962, 1461, 1841, 1842,

1462
1261, 1261, 1301, 1302, 1262, 1381, 1421,

1422, 1382
1381, 1381, 1421, 1422, 1382, 1761, 1801,

1802, 1762
1721, 1721, 1761, 1762, 1722, 2221, 2261,

2262, 2222
*ELEMENT, TYPE=C3D6
721, 722, 762, 422, 721, 761, 421

*NODE,

261,
301,
341,
381,
761,

801,
841,
881,

NSET=OSBC
19.2800,

21.5168,
23.2817,
24.4609,
19.2800,

20.9198,
22.1786,
23.0197,

0 . 0000,
0 .0000,
0 .000 0,
0 . 0000,
0 . 0000,
0 . 0000,
0 . 00000,
0 . 0000,

0 .0000

0.4141
1.5933
3.3582
1.5630

1.8553
2.6964
3.9552
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1221,
2001,
2041,
2081,
2121,
**

722, 422, 1222, 721, 421, 1221

422, 1262, 1222, 421, 1261, 1221
1222, 1262, 1382, 1221, 1261, 1381
1222, 1382, 1722, 1221, 1381, 1721

1382, 1762, 1722, 1381, 1761, 1721

2161, 1762, 1802,
1761, 1802, 2302,
1801, 1802, 1842,

1841, 1842, 1882,
1881, 1882, 2342,
1921, 1882, 1922,
*ELGEN, ELSET=OSC
221, 32, 1, 1, 4,
381, 32, 1, 1
1961, 32, 1, 1

*ELGEN, ELSET=DUC
761, 32, 1, 1
801, 32, 1, 1
841, 32, 1, 1
881, 32, 1, 1
421, 32, 1, 1
461, 32, 1, 1
921, 32, 1, 1
961, 32, 1, 1

2262, 1761,
2262, 1801,
2302, 1801,
2302, 1841,
2302, 1881,
2342, 1881,

40, 40

1801,
2301,
1841,
1881,
2341,
1921,

2261
2261
2301
2301
2301
2341

0.0, 0.0, 1.25
0.0, 0.0, 0.0, 0.0,
*NCOPY,SHIFT,CHANGE
SET=W6
0.0, 0.0, 123.93
0.0, 0.0, 0.0, 0.0,

*NFILL, NSET=W6A
W5, W6, 20, 200
*NCOPY,SHIFT,CHANGE

SET=W7
0.0, 0.0, 1.25
0.0, 0.0, 0.0, 0.0,

*NCOPY, SHIFT, CHANGE

SET=W8
0.0, 0.0, 12.625
0.0, 0.0, 0.0, 0.0,

*NFILL, NSET=W8A
W7, W8, 3, 200

*NODE, NSET=W9

0.0, 1.0, +0.0

NU=+4000,OLD SET=W5,NEW

0.0, 1.0, +0.0

NU=+200,OLD SET=W6,NEW

0.0, 1.0, +0.0
NU=+600,OLD SET=W7,NEW

0.0, 1.0, +0.0

9021, 18.7500, 010000, 174.0550

9061, 19.6750, 0.0000, 174.0550
9101, 20.6000, 0.0000, 174.0550

9141, 22,7375, 0.0000, 174.0550

9181, 24.8750, 0.0000, 174.0550

*NCOPY,SHIFT,MULTIPLE=32,CHANGE NU=+1,OLD

1261, 32, 1, 1, 2, 40, 40
1381, 32, 1, 1, 2, 40, 40
721, 32, 1, 1

1221, 32, 1, 1
2001, 32, 1, 1
2041, 32, 1, 1
2081, 32, 1, 1
2121, 32, 1, 1

2161, 32, 1, 1
1761, 32, 1, 1
1801, 32, 1, 1
1841, 32, 1, 1
1881, 32, 1, 1

1921, 32, 1, 1

*ELGEN, ELSET=ISC
1721, 32, 1, 1
*SOLID SECTION, ELSET=OSC, MATERIAL=S304

*SOLID SECTION, ELSET=ISC, MATERIAL=S304
*SOLID SECTION, ELSET=DUC, MATERIAL=DURAN

** CASK WALL

*NCOPY,SHIFT,CHANGE NU=+200,OLD SET=WBASE,NEW

SET=W1
0.0, 0.0, 1.25
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=+400,OLD SET=W1,NEW

SET=W2
0.0, 0.0, 6.935
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NFILL, NSET=W2A
W1, W2, 2, 200
*NCOPY,SHIFT,CHANGE NU=+200,OLD SET=W2,NEW

SET=W3
0.0, 0.0, 1.25
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=+800,OLD SET=W3,NEW

SET=W4
0.0, 0.0, 15.75

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NFILL, NSET=W4A
W3, W4, 4, 200
*NCOPY,SHIFT,CHANGE NU=+200,OLD SET=W4,NEW

SET=WS

SET=W9,NEW SET=W9

0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0,

*NCOPY,SHIFT,CHANGE
SET=W1O
0.0, 0.0, 1.25
0.0, 0.0, 0.0, 0.0,

*NCOPY,SHIFT,CHANGE
SET=Wll

0.0, 1.0, +5.625
NU=+200,OLD SET=W9,NEW

0.0, 1.0, +0.0
NU=+200,OLD SET=W10,NEW

0.0, 0.0, 0.875
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
***** MODIFY NODES TO ACCEPT STRUCTURAL RINGS
*NODE, NSET=WMOD1
2981, 24.8750, 0.0000, 14.0110

2982, 24.7552, 2.4382, 14.0215

2983, 24.3970, 4.8529, 14.0529

2984, 23.8039, 7.2208, 14.1048

2985, 22.9815, 9.5193, 14.1767

2986, 21.9378, 11.7260, 14.2680

2987, 20.6828, 13.8198, 14.3778
2988, 19.2286, 15.7805, 14.5050

2989, 17.5893, 17.5893, 14.6485

*NCOPY,SHIFT,CHANGE NU=+200,OLD SET=WMOD1,NEW

SET=WMOD1A
0.0, 0.0, 1.25
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NODE,

3981,
3982,
3983,
3984,

3985,
3986,
3987,
3988,
3989,

NSET=WMOD2

24.8750,
24.7552,

24.3970,
23.8039,
22.9815,
21.9378,
20.6828,
19.2286,
17.5893,

0. 0000,
2.4382,
4.8529,
7.2208,
9.5193,
11.7260,
13.8198,
15.7805,
17.5893,

32.7390
32.7285
32 .6971
32 .6452
32.5733
32.4820

32.3722
32.2450
32.1015

*NCOPY, SHIFT, CHANGE NU=+200 ,OLD SET=WMOD2 ,NEW

SET=WMOD2A
0.0, 0.0, 1.25
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NODE,
8181,
8182,

NSET=WMOD3
24.8750,
24.7552,

0.0000, 156.1910

2.4382, 156.2015
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8183, 24.3970, 4.8529, 156.2329

8184, 23.8039, 7.2208, 156.2848

8185, 22.9815, 9.5193, 156.3567

8186, 21.9378, 11.7260, 156.4480
8187, 20.6828, 13.8198, 156.5578

8188, 19.2286, 15.7805, 156.6850

8189, 17.5893, 17.5893, 156.8285

*NCOPY,SHIFT,CHANGE NU=+200,OLD SET=WMOD3,NEW

SET=WMOD3A
0.0, 0.0, 1.25

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

* *

*NODE, NSET=WMOD4

9181, 24.8750, 0.0000, 174.9190

9182, 24.7552, 2.4382, 174.9085

9183, 24.3970, 4.8529, 174.8771

9184, 23.8039, 7.2208, 174.8252

9185, 22.9815, 9.5193, 174.7533

9186, 21.9378, 11.7260, 174.6620

9187, 20.6828, 13.8198, 174.5522

9188, 19.2286, 15.7805, 174.4250

9189, 17.5893, 17.5893, 174.2815

*NCOPY,SHIFT,CHANGE NU=+200,OLD SET=WMOD4,NEW

SET=WMOD4A
0.0, 0.0, 1.25

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=WMOD

WMODlA, WMOD2A, WMOD3A, WMOD4A

*NSET, NSET=WALL

Wl,W2A,W3,W4A,W5,W6A,W7,W8A,W9,WlO,Wll,WMOD

*ELEMENT, TYPE=C3D8R

2221, 2221, 2261, 2262, 2222, 2421, 2461,

2462, 2422

*ELGEN, ELSET=ISW

2221, 32, 1, 1, 33, 200, 200
**

*ELEMENT, TYPE=C3D8R

2261, 2261, 2301, 2302, 2262, 2461, 2501,

2502, 2462
*ELGEN, ELSET=DUW
2261, 32, 1, 1, 2, 40, 40, 33, 200, 200

*ELEMENT, TYPE=C3D8R

2341, 2341, 2381, 2382, 2342, 2541, 2581,

2582, 2542
*ELGEN, ELSET=OSW

2341, 32, 1, 1, 33, 200, 200

*SOLID SECTION, ELSET=OSW, MATERIAL=S317

*SOLID SECTION, ELSET=DUW, MATERIAL=DURAN

*SOLID SECTION, ELSET=ISW, MATERIAL=S216
*** ************ **

** CASK FLANGE

*ELEMENT, TYPE=C3D8R
8821, 8821, 8861, 8862, 8822, 9021, 9061,

9062, 9022

9101, 9101, 9141, 9142, 9102, 9301, 9341,

9342, 9302

*ELGEN, ELSET=CFL
8821, 32, 1, 1, 4, 40, 40

9101, 32, 1, 1, 2, 40, 40, 2, 200, 200

*SOLID SECTION, ELSET=CFL, MATERIAL=S304

** CASK HEAD
********** *******

*NCOPY, SHIFT, CHANGE NU=+10000, OLD

SET=OSBB,NEW SET=CHDBO

0.0, 0.0, 174.43

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NODE, NSET=CHDB1

10221, 18.7500, 0.0000, 174.4300

10261, 20.6000, 0.0000, 174.4300

10301, 22.7375, 0.0000, 174.4300

10341, 24.8750, 0.0000, 174.4300

*NCOPY,SHIFT,MULTIPLE=32,CHANGE NU=+1,OLD

SET=CHDB1,NEW SET=CHDB1

0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0,
*NSET, NSET=CHDB

CHDBO, CHDB1
*NCOPY,SHIFT,CHANGE
SET=CHD1
0.0, 0.0, 1.75

0.0, 0.0, 0.0, 0.0,

*NCOPY,SHIFT,CHANGE
SET=CHD2
0.0, 0.0, 1.0

0.0, 0.0, 0.0, 0.0,

*NCOPY,SHIFT,CHANGE
SET=CHD3
0.0, 0.0, 3.0

0.0, 1.0, +5.625

NU=+500 , OLD SET=CHDB , NEW

0.0, 1.0, +0.0

NU=+500,OLD SET=CHD1,NEW

0.0, 1.0, +0.0

NU=+500,OLD SET=CHD2,NEW

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+500,OLD SET=CHD3,NEW

SET=CHD4
0.0, 0.0, 2.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=CHD
CHDB, CHD1, CHD2, CHD3, CHD4
** ***

*ELEMENT, TYPE=C3D8R

10221, 10221, 10261, 10262, 10222, 10721,

9501, 9502, 10722

10721, 10721, 9501, 9502, 10722, 11221,

11261, 11262, 11222

10761, 9501, 9541, 9542, 9502, 11261, 11301,

11302, 11262
11221, 11221, 11261, 11262, 11222, 11721,

11761, 11762, 11722
*ELGEN, ELSET=CHD1

10221, 32, 1, 1

10721, 32, 1, 1

10761, 32, 1, 1, 2, 40, 40

11221, 32, 1, 1, 3, 40, 40, 2, 500, 500

*ELCOPY,OLD SET=OSB,NEW SET=CHDB,ELEMENT

SH=10500,SHIFT NOD=10500

*ELCOPY, OLD SET=CHDB,NEW SET=CHDU, ELEMENT

SH=500,SHIFT NOD=500

*ELCOPY,OLD SET=CHDU,NEW SET=CHDT,ELEMENT

SH=500,SHIFT NOD=500

*ELSET, ELSET=CHDS
CHD1, CHDB, CHDT

*SOLID SECTION, ELSET=CHDS, MATERIAL=S304

*SOLID SECTION, ELSET=CHDU, MATERIAL=DURAN
************************* *******************

** CASK HEAD TOP FUEL CHANNEL S PACER (A)
*** ***************** ************ ************

*NODE,
13001,
13002,

13003,
13004,

13005,
13006,

13007,
13008,

13011,
13012,

NSET=FATSPR1
-14 .3000,
-10.3000,

-6.3000,
-6.3000,
-6.3000,

-10.3000,
-14 .3000,
-14 .3000,

-13.3334,
-10.3000,

1.3500,
1.3500,
1.3500,
5.3500,

9.3500,
9.3500,
9.3500,
5.3500,

2.3666,

1.9593,

171.9300
171.9300
171.9300
171.9300

171.9300
171.9300

171.9300
171.9300

171. 9300
171.9300
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13013, -7.3166,
13014, -6.9093,
13015, -7.3166,

13016, -10.3000,
13017, -13.3334,
13018, -13.6908,

13021, -12.2668,
13022, -10.3000,

13023, -8.3332,
13024, -7.5185,

13025, -8.3332,
13026, -10.3000,
13027, -12.2668,
13028, -13.0815,
13031, -12.0017,
13032, -10.3000,

13033, -8.S983,
13034, -7.8935,

13035, -8.5983,
13036, -10.3000,
13037, -12.0017,
13038, -12.7065,
13040, -10.3000,
*NCOPY,SHIFT,CHANGE

2.36666,
5.3500,
8.33334,
8.7408, 2
8.3334, 2
5.3500, 2
3.3832, 2
2.5685, 2
3.3832, 2
5.3500,
7.3168,
8.1315,
7.3168,
5.3500,
3.6483,
2.9435,
3.6483,
5.3500,
7.0517,
7.7565,
7.0517,
5.3500,
5.3500,
NU=+50, OLD

171.9300
.71.9300
171.9300
171.9300
L71. 93 00
L71. 93 00
L71 .9300
L71 .9300
L71 .9300
L71. 93 00
L71. 93 00
L71. 9300
[71.9300
[71 .9300
[71.9300
[71.9300
171. 9300
L71. 9300
171.9300
171.9300
171.9300
171.9300
171.9300

13031,
13090
13032,
13090
13033,
13090
13034,
13090
13035,
13090
13036,
13090
13037,
13090
13038,
13090

13031, 13032, 13040, 13081, 13082,

13032, 13033, 13040, 13082, 13083,

13033, 13034, 13040, 13083, 13084,

13034, 13035, 13040, 13084, 13085,

13035, 13036, 13040, 13085, 13086,

13036, 13037, 13040, 13086, 13087,

13037, 13038, 13040, 13087, 13088,

13038, 13031, 13040, 13088, 13081,

SET=FATSPRl,NEW SET=FATSPR2
0.0, 0.0, 0.375
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FATSPR2,NEW SET=FATSPR3
0.0, 0.0, 0.5416
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FATSPR3,NEW SET=FATSPR4

0.0, 0.0, 0.5416
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FATSPR4,NEW SET=FATSPRS

0.0, 0.0, 0.5416
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FATSPRS,NEW SET=FATSPR6

0.0, 0.0, 0.5416
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FATSPR6,NEW SET=FATSPR7

0.0, 0.0, 0.5416
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FATSPR7,NEW SET=FATSPR8

0.0, 0.0, 0.5420
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FATSPR8,NEW SET=FATSPR9
0.0, 0.0, 0.625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NSET, NSET=FATSPR

FATSPR1,FATSPR2,FATSPR3,FATSPR4,FATSPRS,FATSP
R6,FATSPR7,FATSPR8,FATSPR9
* *** *

*ELEMENT, TYPE=C3D8R, ELSET=FATSPR1

13001, 13001, 13002, 13012, 13011, 13051,
13052, 13062, 13061
13008, 13008, 13001, 13011, 13018, 13058,
'3051, 13061, 13068
*ELGEN, ELSET=FATSPR1
13001, 7, 1, 1, 3, 10, 10

13008, 3, 10, 10
*ELEMENT, TYPE=C3D6, ELSET=FATSPR1

*ELEMENT, TYPE=C3D8R, ELSET=FATSPRP
13071, 13071, 13072, 13082, 13081, 13121,

13122, 13132, 13131
13078, 13078, 13071, 13081, 13088, 13128,

13121, 13131, 13138
*ELGEN, ELSET=FATSPRP

13071, 7, 1, 1, 6, 50, 50
13078, 6, 50, 50
*ELCOPY,OLD SET=FATSPR1,NEW
SET=FATSPR2,ELEMENT SH=350,SHIFT NOD=350

*ELSET, ELSET=FATSPR
FATSPR1,FATSPR2,FATSPRP
*SOLID SECTION, ELSET=FATSPR, MATERIAL=S304

** CASK BOTTOM FUEL CHANNEL SPACER (A)
******************************** ************

*NCOPY, SHIFT, CHANGE NU=+S00,OLD

SET=FATSPR1,NEW SET=FABSPR1

0.0, 0.0, -164.11
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FABSPR1,NEW SET=FABSPR2

0.0, 0.0, 1.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+S0,OLD

SET=FABSPR2,NEW SET=FABSPR3

0.0, 0.0, 0.375
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FABSPR3,NEW SET=FABSPR4

0.0, 0.0, 0.375
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FABSPR4,NEW SET=FABSPRS

0.0, 0.0, 0.375
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FABSPR5,NEW SET=FABSPR6

0.0, 0.0, 0.375
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FABSPR6,NEW SET=FABSPR7

0.0, 0.0, 0.375
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FABSPR7,NEW SET=FABSPR8

0.0, 0.0, 0.375
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=+S0,OLD

SET=FABSPR8,NEW SET=FABSPR9

0.0, 0.0, 1.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NSET, NSET=FABSPR
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FABSPR1,FABSPR2,FABSPR3,FABSPR4,FABSPR5,FABSP
RG,FABSPR7,FABSPRS,FABSPR9 _

*ELEMENT, TYPE=C3D8R, ELSET=FABSPR1

13501, 13501, 13502, 13512, 13511, 13551,

13552, 13562, 13561
13508, 13508, 13501, 13511, 13518, 13558,

13551, 13561, 13568

*ELGEN, ELSET=FABSPR1
13501, 7, 1, 1, 3, 10, 10
13508, 3, 10, 10
*ELEMENT, TYPE=C3D6, ELSET=FABSPR1

13540, 13581, 13582,13531,

13590
13532,

13590
13533,
13590
13534,
13590
13535,
13590
13536,
13590
13537,

13590
13538,

13590

13531, 13532,

13532, 13533, 13540, 13582, 13583,

13533, 13534, 13540, 13583, 13584,

13534, 13535, 13540, 13584, 13585,

13535, 13536, 13540, 13585, 13586,

13536, 13537, 13540, 13586, 13587,

13537, 13538, 13540, 13587, 13588,

13538, 13531, 13540, 13588, 13581,

*NCOPY,SHIFT,CHANGE NU=+20,OLD

SET=SPDSK1B,NEW SET=SPDSK1C

0.0, 1.825, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+20,OLD
SET=SPDSK1C,NEW SET=SPDSK1D
0.0, 1.825, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+20,OLD

SET=SPDSKlD,NEW SET=SPDSK1E
0.0, 1.906, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+20,OLD

SET=SPDSKlE,NEW SET=SPDSK1F
0.0, 1.722, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+20,OLD

SET=SPDSK1F,NEW SET=SPDSK1G
0.0, 1.722, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+20,OLD

SET=SPDSK1G,NEW SET=SPDSK1H
0.0, 1.65, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+20,OLD

SET=SPDSK1H,NEW SET=SPDSK1I
0.0, 1.953, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+20,OLD

SET=SPDSK1I,NEW SET=SPDSK1J
0.0, 1.953, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

** MODIFY NODES

*NODE, NSET=SPDSKMD
21165, -10.3000, 13.3067, 10.0'

21166, -8.0500, 13.3635, 10.0'
21167, -5.8000, 13.4202, 10.0'

21186, -8.0500, 15.1271, 10.0'

21187, -5.8000, 15.3039, 10.0'
**

*ELEMENT, TYPE=C3D8R, ELSET=FABSPRP

13571, 13571, 13572, 13582, 13581, 13621,

13622, 13632, 13631

13578, 13578, 13571, 13581, 13588, 13628,

13621, 13631, 13638
*ELGEN, ELSET=FABSPRP
13571, 7, 1, 1, 6, 50, 50

13578, 6, 50, 50
*ELCOPY,OLD SET=FABSPR1,NEW
SET=FABSPR2,ELEMENT SH=350,SHIFT NOD=350

*ELSET, ELSET=FABSPR
FABSPR1,FABSPR2,FABSPRP
*SOLID SECTION, ELSET=FABSPR, MATERIAL=S304

** BASKET
******** ************

** SPACER DISK 1
* ** ** *** *******

*NODE, NSET=SPDSK1A
21002, -16.2339, 0.0000, 10.0025

21003, -14.8000, 0.0000, 10.0025
21004, -12.5500, 0.0000, 10.0025

21005, -10.3000, 0.0000, 10.0025
21006, -8.0500, 0.0000, 10.0025
21007, -5.8000, 0.0000, 10.0025

21008, -4.5000, 0.0000, 10.0025

21009, -2.2500, 0.0000, 10.0025

21010, 0.0000, 0.0000, 10.0025

21011, 2.2500, 0.0000, 10.0025
21012, 4.5000, 0.0000, 10.0025

21013, 5.8000, 0.0000, 10.0025

21014, 8.0500, 0.0000, 10.0025

21015, 10.3000, 0.0000, 10.0025
21016, 12.5500, 0.0000, 10.0025

21017, 14.8000, 0.0000, 10.0025
21018, 16.2339, 0.0000, 10.002S
*NCOPY,SHIFT,CHANGE NU=+20,OLD

SET=SPDSK1A,NEW SET=SPDSK1B
0.0, 0.85, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

025
)25
025

025
325

21173,

21174,
21175,
21193,
21194,

5.8000,

8.0500,
10.3000,

5.8000,
8.0500,

*NODE, NSET=SPRNG1;
21001,
21021,
21041,
21061,
21081,
21102,
21122,
21143,
21164,
21185,
21206,
21227,
21228,
21229,

21019,
21039,
21059,
21079,
21099,
21118,
21138,

-18.1550,
-18.1351,
-17.9568,
-17.5885,
-16.9873,
-16.2339,
-15.2506,
-14.0483,
-12.5500,
-10.3000,
-8.0500,
-5. 8000,
-4.5000,
-2.2500,

18.1550,
18.1351,
17.9568,
17.5885,
16.9873,
16.2339,
15.2506,

13.4202,
13.3635,
13.3067,

15.3039,
15 .1271,

0 . 0000,
0.8500,
2 .6750,
4.5000,
6.4060,
8.1280,
9.8500,

11.5000,
13.1187,
14.9504,
16.2727,
17.2036,
17.5885,
18.0150,

0. 0000,
0.8500,
2.6750,
4.5000,
6.4060,
8.1280,
9.8500,

10.0025
10.0025
10 .0025
10.0025
10.0025

10.0025
10.0025
10 .0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025

10.0025
10.0025
10 .0025
10.0025
10.0025

10.0025
10.0025
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21157,
21176,
21195,
21214,
21230,

21231,
21232,
21233,
*NODE,

21207,
21208,

21209,
21210,

21211,
21212,
21213,
*NODE,

21251,
21252,
21253,
21254,
21255,
21256,
21257,
21258,
21259,
21260,
21261,
21262,

21263,
21264,
21265,
21266,
21267,
21268,

21269,
21270,

21271,
21272,
21273,
21274,
21275,
21276,
21277,
21278,
21279.

14.0483, 11.5000,
12.5500, 13.1187,
10.3000, 14.9504,
8.0500, 16.2727,
0.0000, 18.1550,
2.2500, 18.0150,
4.5000, 17.5885,
5.8000, 17.2036,

NSET=SPRNG1C
-5.8000, 16.4146,
-4.5000, 16.4966,

-2.2500, 16.6386,

0.0000, 16.7805,
2.2500, 16.6386,
4.5000, 16.4966,

5.8000, 16.4146,

NSET=SPRNGlB
18.6550,
18.6356,
18.4622,
18.1041,
17.5206,
16.6810,
15.6706,
14.4352,
12 .8956,
10.5837,
8.2717,
5.8000,
4.5000,
2.2500,

0 .0 0000,
-2.2500,
-4 .5000,
-5.8000,

-8.2717,
-10.5837,

-12.8956,
-14.4352,
-15 .6706,
-16 .6810,
-17.5206,
-18 .1041,
-18.4622,
-18.6356,
-18 .6550

0. 0000,
0.8500,
2.6750,
4.5000,
6.4060,
8.3519,

10.1213,
11.8167,
13.4800,
15.3621,
16.7209,
17.7305,
18.1041,
18.5188,
18.6550,
18.5188,
18.1041,
17.7305,

16.7209,
15.3621,

13.4800,
11.8167,
10.1213,
8.3519,
6.4060,
4.5000,
2.6750,
0.8500,
A .OOOnn

10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025

10.0025
10.0025

10 .0025
10.0025
10 .0025
10.0025

10.0025

10.0025
10.0025
10.0025
10.0025
10.0025
10.0025

10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025

10.0025
10.0025

10 .0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10 .0025

21001,
21302,
21012,
21313,

21021,
21322,

21027,
21328,
21032,
21333,
21068,
21369,
21037,
21338,
21082,
21383,
21097,

21398,
21123,
21424,

21133,
21434,
21144,
21445,

21153,
21454,

21165,
21466,

21173,
21474,

21186,
21487,
21207,
21508,
*ELGEN
21001,
21012,

21001, 21002,
21322, 21321

21012, 21013,
21333, 21332

21021, 21022,
21342, 21341
21027, 21028,
21348, 21347
21032, 21033,
21353, 21352

21068, 21069,
21389, 21388
21037, 21038,
21358, 21357
21082, 21083,
21403, 21402

21097, 21098,
21418, 21417

21123, 21124,
21444, 21443
21133, 21134,
21454, 21453

21144, 21145,
21465, 21464

21153, 21154,
21474, 21473

21165, 21166,
21486, 21485

21173, 21174,
21494, 21493

21186, 21187,
21507, 21506
21207, 21208,
21528, 21527
ELSET=SPDSK1

21033,

21042,

21048,

21053,

21089,

21058,

21103,

21032, 21312,

21041, 21321,

21047, 21327,

21052, 21332,

21088, 21368,

21057, 21337,

21102, 21382,

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SP1DSK
SPDSKlY,SPDSKlZ
*NSET, NSET=SP1RNG
SPRNGlY,SPORNGlZ
*NSET, NSET=SP1
SP1DSK,SPlRNG
***E*3*

*ELEMENT, TYPE=C3D8R, ELSET=SPDSK1

21022, 21021, 21301,

21118, 21117, 21397,

21144, 21143, 21423,

21154,

21165,

21174,

21186,

21194,

21207,

21153, 21433,

21164, 21444,

21173, 21453,

21185, 21465,

21193, 21473,

21206, 21486,

21228, 21227, 21507,

7,
7 ,

1, 1
1, 1

*NSET, NSET=SPDSK1Y
SPDSKlA,SPDSKlB,SPDSKlC,SPDSKlD,SPDSKlE,SPDSK
1F,SPDSKlG,SPDSKIH
SPDSKlI,SPDSK1J, SPDSKMD,SPRNGlC

*NSET, NSET=SPRNG1Y
SPRNG1A, SPRNG1B

*NCOPY, SHIFT, CHANGE NU=+300,OLD

SET=SPDSK1Y,NEW SET=SPDSK1Z
0.0, 0.0, 1.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=-300,OLD

SET=SPRNG1Y,NEW SET=SPRNG1Z

0.0, 0.0, -1.5
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=+300,OLD

SET=SPRNG1Y,NEW SET=SPRNGlZ
0.0, 0.0, 1.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=+600,OLD

SET=SPRNG1Y,NEW SET=SPRNGlZ

0.0, 0.0, 2.5

21021, 2, 1, 1
21027, 8, 20,
21032, 8, 20,
21068, 4, 1, 1
21037, 2, 1, 1
21082, 2, 20,
21097, 2, 20,
21123, 4, 1, 1
21133, 4, 1, 1
21144, 3, 1, 1
21153, 3, 1, 1
21165, 2, 1, 1
21173, 2, 1, 1
21186, 8, 1, 1
21207, 6, 1, 1

L 3, 20, 20
20
20

I 3, 20, 20
20

20

*ELEMENT, TYPE=C3D6,
21081, 21081, 21082,

21402
21122, 21122, 21123,

21443
21143, 21143, 21144,

21464

ELSET=SPDSK1
21102, 21381, 21382,

21143, 21422, 21423,

21164, 21443, 21444,
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21164,
21485
21185,
21506
21206,
21527
21098,
21418
21137,
21457
21156,
21476
21175,
21495
21194,
21514
21213,
21533

21164, 21165, 21185, 21464, 21465,

21185, 21186, 21206, 21485, 21486,

21206, 21207, 21227, 21506, 21507,

21098, 21099, 21118, 21398, 21399,

21137, 21138, 21157, 21437, 21438,

21156, 21157, 21176, 21456, 21457,

21175, 21176, 21195, 21475, 21476,

21194, 21195, 21214, 21494, 21495,

21213, 21214, 21233, 21513, 21514,

*ELEMENT, TYPE=C3D8R,

20951, 20719, 20951,
21251, 21252, 21039

20952, 20739, 20952,
21252, 21253, 21059

20953, 20759, 20953,

21253, 21254, 21079
20954, 20779, 20954,

21254, 21255, 21099
20955, 20799, 20955,
21255, 21256, 21118
20956, 20818, 20956,
21256, 21257, 21138
20957, 20838, 20957,

21257, 21258, 21157
20958, 20857, 20958,

21258, 21259, 21176

20959, 20876, 20959,

21259, 21260, 21195
20960, 20895, 20960,

21260, 21261, 21214

20961, 20914, 20961,
21261, 21262, 21233
20962, 20933, 20962,
21262, 21263, 21232
20963, 20932, 20963,
21263, 21264, 21231
20964, 20931, 20964,
21264, 21265, 21230

20965, 20930, 20965,
21265, 21266, 21229

20966, 20929, 20966,
21266, 21267, 21228

20967, 20928, 20967,

21267, 21268, 21227

20968, 20927, 20968,
21268, 21269, 21206

20969, 20906, 20969,
21269, 21270, 21185

20970, 20885, 20970,
21270, 21271, 21164

20971, 20864, 20971,
21271, 21272, 21143

20972, 20843, 20972,
21272, 21273, 21122

20973, 20822, 20973,
21273, 21274, 21102

20974, 20802, 20974,
21274, 21275, 21081

ELSET=SPRNGlA
20952, 20739, 21019,

20953, 20759, 21039,

20954, 20779, 21059,

20955, 20799, 21079,

20956, 20818, 21099,

20957, 20838, 21118,

20958, 20857, 21138,

20959, 20876, 21157,

20975, 20781, 20975, 20976, 20761, 21081,

21275, 21276, 21061

20976, 20761, 20976, 20977, 20741, 21061,

21276, 21277, 21041

20977, 20741, 20977, 20978, 20721, 21041,

21277, 21278, 21021
20978, 20721, 20978, 20979, 20701, 21021,

21278, 21279, 21001
*ELCOPY, OLD SET=SPRNGlA, NEW

SET=SPRNGlB,ELEMENT SH=300,SHIFT NOD=300

*ELCOPY, OLD SET=SPRNGlB, NEW

SET=SPRNG1C,ELEMENT SH=300,SHIFT NOD=300

*ELSET, ELSET=SP1

SPDSK1, SPRNGlA, SPRNG1D, SPRNG1C

*SOLID SECTION, ELSET=SP1, MATERIAL=S216A
** **** *** *** *** ***

** SPACER DISK 2
********** **********

*NCOPY,SHIFT,CHANGE NU=+1500,OLD
SET=SPlDSK,NEW SET=SP2DSK

0.0, 0.0, 20.875
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+1500,OLD
SET=SPlRNG,NEW SET=SP2RNG

0.0, 0.0, 20.875

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SP2

SP2DSK,SP2RNG
*ELCOPY,OLD SET=SP1,NEW SET=SP2,ELEMENT
SH=1500,SHIFT NOD=1500
*SOLID SECTION, ELSET=SP2, MATERIAL=S216A

** SPACER DISK 3

*NCOPY, SHIFT, CHANGE NU=+1500,OLD

SET=SP2DSK,NEW SET=SP3DSK

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CCHANGE NU=+1500,OLD
SET=SP2RNG,NEW SET=SP3RNG

0.0, 0.0, 18.5625
0-0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SP3
SP3DSK,SP3RNG
*ELCOPY,OLD SET=SP2,NEW SET=SP3,ELEMENT

SH=1500,SHIFT NOD=1500
*SOLID SECTION, ELSET=SP3, MATERIAL=S216A

** SPACER DISK 4
* *** *** *** *** *** *** *

*NCOPY,SHIFT,CHANGE NU=+1500,OLD
SET=SP3DSK,NEW SET=SP4DSK
0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+1500,OLD
SET=SP3RNG,NEW SET=SP4RNG

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SP4
SP4DSK,SP4RNG
*ELCOPY,OLD SET=SP3,NEW SET=SP4,ELEMENT

SH=1500,SHIFT NOD=1500

*SOLID SECTION, ELSET=SP4, MATERIAL=S216A
***** ******* ********

** SPACER DISK 5
*** *****************

*NCOPY,SHIFT,CHANGE NU=+1500,OLD
SET=SP4DSK,NEW SET=SPSDSK
0.0, 0.0, 18.5625

20960,

20961,

20962,

20963,

20964,

20895, 21176,

20914, 21195,

20933, 21214,

20932, 21233,

20931, 21232,

20965, 20930, 21231,

20966, 20929, 21230,

20967, 20928, 21229,

20968, 20927, 21228,

20969, 20906,

20970, 20885,

21227,

21206,

20971, 20864, 21185,

20972, 20843, 21164,

20973, 20822, 21143,

20974, 20802, 21122,

20975, 20781, 21102,
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0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=+1500,OLD
SET=SP4RNG,NEW SET=SPSRNG
0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SP5
SP5DSK,SP5RNG
*ELCOPY,OLD SET=SP4,NEW SET=SP5,ELEMENT
SH=1500,SHIFT NOD=1500
*SOLID SECTION, ELSET=SP5, MATERIAL=S216A

** SPACER DISK 6
** ** ****** *** ******

*NCOPY,SHIFT,CHANGE NU=+1500,OLD

SET=SPSDSK,NEW SET=SP6DSK
0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY, SHIFT, CHANGE NU=+1500,OLD
SET=SPSRNG,NEW SET=SP6RNG
0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SP6
SP6DSK,SP6RNG
*ELCOPY,OLD SET=SPS,NEW SET=SP6,ELEMENT
SH=1500,SHIFT NOD=1500
*SOLID SECTION, ELSET=SP6, MATERIAL=S216A
***************** ***

** SPACER DISK 7
* ** *** ** *** **** ** ***

*NCOPY, SHIFT, CHANGE NU=+1500,OLD

SET=SP6DSK,NEW SET=SP7DSK
0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+1500,OLD
SET=SP6RNG,NEW SET=SP7RNG

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SP7
SP7DSK,SP7RNG
*ELCOPY,OLD SET=SP6,NEW SET=SP7,ELEMENT

SH=1500,SHIFT NOD=1500
*SOLID SECTION, ELSET=SP7, MATERIAL=S216A
* **** *** * ***** * **** *

** SPACER DISK 8
* ** *** *** * **** *****

*NCOPY, SHIFT, CHANGE NU=+1500,OLD
SET=SP7DSK,NEW SET=SP8DSK
0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+1500,OLD
SET=SP7RNG,NEW SET=SP8RNG
0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SP8
SP8DSK,SP8RNG
*ELCOPY, OLD SET=SP7,NEW SET=SP8 , ELEMENT
SH=1500,SHIFT NOD=1500
*SOLID SECTION, ELSET=SP8, MATERIAL=S216A

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

** SPACER DISK 9
****************** **

*NCOPY,SHIFT,CHANGE NU=+1500,OLD
SET=SP8DSK,NEW SET=SP9DSK
0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+1500,OLD

SET=SP8RNG,NEW SET=SP9RNG
0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SP9
SP9DSK,SP9RNG
*ELCOPY,OLD SET=SP8, NEW SET=SP9, ELEMENT

SH=1500,SHIFT NOD=1500

*SOLID SECTION, ELSET=SP9, MATERIAL=S216A
*** *** **************

** TOP PLATE
**** *** ************

*NCOPY,SHIFT,CHANGE NU=+12900,OLD

SET=SPDSKlY,NEW SET=TOP1

0.0, 0.0, 160.3125

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=+12900,OLD
SET=SPRNGlA,NEW SET=TOP1

0.0, 0.0, 160.3125
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY, SHIFT, CHANGE NU=+300 ,OLD SET=TOP1,NEW

SET=TOP2

0.0, 0.0, 0.50
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NSET, NSET=TOP
TOP1, TOP2
*ELCOPY,OLD SET=SPDSK1,NEW SET=TOP,ELEMENT
SH=12900,SHIFT NOD=12900

*SOLID SECTION, ELSET=TOP, MATERIAL=S216A

*NSET, NSET=SPDSK
SPl,SP2,SP3,SP4,SP5,SP6,SP7,SP8,SP9,TOP

*ELSET, ELSET=SPDSK
SP1,SP2,SP3,SP4,SPS,SP6,SP7,SP8, SP9, TOP
***************** ****** ****** ***

** FUEL CELL CHANNEL - HALF
**** ************* ***************

*NSET, NSET=FCHBS, GENERATE
21008, 21068, 20

21068, 21072, 1
21012, 21072, 20
** BASE END PLATE (1-IN. THICK)

*NCOPY,SHIFT,CHANGE NU=-300,OLD SET=FCHBS,NEW

SET=FCHBET
0.0, 0.0, -2.1875
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NSET, NSET=FCHBETL1

20708, 20728, 20748

*NSET, NSET=FCHBETL2
20712, 20732, 20752
*NFILL, NSET=FCHBET
FCHBETL1, FCHBETL2, 4, 1

*NCOPY,SHIFT,CHANGE NU=-300,OLD
SET=FCHBET,NEW SET=FCHBEB

0.0, 0.0, -1.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
** SPACER DISK 1-2
*NCOPY,SHIFT,CHANGE NU=600,OLD SET=FCHBS,NEW

SET=FCHSP11
0.0, 0.0, 4.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=300,OLD

SET=FCHSP11,NEW SET=FCHSP12
0.0, 0.0, 6.9375
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=300,OLD
SET=FCHSP12,NEW SET=FCHSP13
0.0, 0.0, 6.9375
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
** SPACER DISK 2-3
*NCOPY,SHIFT,CHANGE NU=900,OLD
SET=FCHSP13,NEW SET=FCHSP21
0.0, 0.0, 7.0
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0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY, SHIFT, CHANGE N'J=300,OLD

SET=FCHSP21,NEW SET=FCHSP22

0.0, 0.0, 5.7813

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=300,OLD
SET=FCHSP22,NEW SET=FCHSP23

0.0, 0.0, 5.7812

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NSET, NSET=FCHSP2M
FCHSP21, FCHSP22, FCHSP23

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCHSP2M,NEW SET=FCHSP3M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCHSP3M,NEW SET=FCHSP4M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCHSP4M,NEW SET=FCHSP5M

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD
SET=FCHSPSM,NEW SET=FCHSP6M

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCHSP6M,NEW SET=FCHSP7M
0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY, SHIFT, CHANGE NU=1500,OLD

SET=FCHSP7M,NEW SET=FCHSP8M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

** 9.5 IN. TO TOP

*NSET, NSET=FCHTS, GENERATE
33308, 33368, 20

33368, 33372, 1
33312, 33372, 20

*NCOPY,SHIFT,CHANGE NU=300,OLD SET=FCHTS,NEW

SET=FCHT1
0.0, 0.0, 3.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FCH
FCHBET,FCHBEB,FCHSP11,FCHSP12,FCHSP13
FCHSP2M,FCHSP3M,FCHSP4M,FCHSPSM,FCHSP6M,FCHSP
7M,FCHSP8M,FCHT1

*ELEMENT, TYPE=C3D8R, ELSET=FCHBE

20408, 20408, 20409, 20429, 20428, 20708,

20709, 20729, 20728

*ELGEN, ELSET=FCHBE
20408, 4, 1, 1, 3, 20, 20

*SOLID SECTION, ELSET=FCHBE, MATERIAL=S304B

*ELEMENT, TYPE=S4R, ELSET=FCH01

20708, 20708, 20728, 21028, 21008

20728, 20768, 20769, 21069, 21068

20748, 20712, 21012, 21032, 20732

*ELGEN, ELSET=FCH01

20708, 3, 20, 1
20728, 4, 1, 1
20748, 3, 20, 1

** 1-2
*ELEMENT, TYPE=S4R
21008, 21008, 21028, 21328, 21308

21028, 21068, 21069, 21369, 21368

21048, 21012, 21312, 21332, 21032

*ELGEN, ELSET=FCH12A

21008, 3, 20, 1

21028, 4, 1, 1
21048, 3, 20, 1

*ELCOPY,OLD SET=FCH12A,NEW

SH=300,SHIFT NOD=300
*ELCOPY,OLD SET=FCH12B,NEW

SH=300,SHIFT NOD=300
*ELCOPY,OLD SET=FCH12C,NEW

SH=300,SHIFT NOD=300
*ELCOPY,OLD SET=FCH12D,NEW

SH=300,SHIFT NOD=300
*ELSET, ELSET=FCH12R

FCH12A, FCH12C, FCH12D
*ELSET, ELSET=FCH12S

FCH12B, FCH12E
*ELSET, ELSET=FCH12

FCH12R, FCH12S

** 2-3
*ELCOPY,OLD SET=FCH12R,NEW
SH=1500,SHIFT NOD=1500

*ELCOPY,OLD SET=FCH12S,NEW

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCH23
FCH23R, FCH23S

** 3-4
*ELCOPY,OLD SET=FCH23R,NEW

SH=1500,SHIFT NOD=1500

*ELCOPY, OLD SET=FCH23S, NEW

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCH34

FCH34R, FCH34S
** 4-5
*ELCOPY,OLD SET=FCH34R,NEW

SH=1500,SHIFT NOD=1500

*ELCOPY,OLD SET=FCH34S,NEW

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCH45
FCH45R, FCH45S

** 5-6
*ELCOPY, OLD SET=FCH45R, NEW

SH=1500,SHIFT NOD=1500
*ELCOPY,OLD SET=FCH45S,NEW

SH=1500,SHIFT NOD=1500
*ELSET, ELSET=FCH56

FCH56R, FCH56S
** 6-7
*ELCOPY,OLD SET=FCHSGR,NEW

SH=1500,SHIFT NOD=1500
*ELCOPY,OLD SET=FCH56S,NEW

SH=1500,SHIFT NOD=1500
*ELSET, ELSET=FCH67
FCH67R, FCH67S

** 7-8
*ELCOPY,OLD SET=FCH67R,NEW

SH=1500,SHIFT NOD=1500
*ELCOPY,OLD SET=FCH67S,NEW

SH=1500,SHIFT NOD=1500
*ELSET, ELSET=FCH78

FCH78R, FCH78S
** 8-9

SET=FCH12B,ELEMENT

SET=FCH12C,ELEMENT

SET=FCH12D,ELEMENT

SET=FCH12E,ELEMENT

SET=FCH23R,ELEMENT

SET=FCH23S,ELEMENT

SET=FCH34R,ELEMENT

SET=FCH34S,ELEMENT

SET=FCH45R,ELEMENT

SET=FCH45S,ELEMENT

SET=FCH56R,ELEMENT

SET=FCH56S,ELEMENT

SET=FCH67R, ELEMENT

SET=FCH67S,ELEMENT

SET=FCH78R,ELEMENT

SET=FCH78S,ELEMENT

*ELCOPY,OLD SET=FCH78R,NEW SET=FCH89R,ELEMENT

SH=1500,SHIFT NOD=1500

*ELCOPY,OLD SET=FCH78S,NEW SET=FCH89S,ELEMENT

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCH89
FCH89R, FCH89S

** 9-TOP

*ELEMENT, TYPE=S4R
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33008, 33008, 33028, 33328, 33308

33028, 33068, 33069, 33369, 33368

33048, 33012, 33312, 33332, 33032

*ELGEN, ELSET=FCHTOPR1
33008, 3, 20, 1

33028, 4, 1, 1
33048, 3, 20, 1

*ELCOPY,OLD SET=FCHTOPR1,NEW

SET=FCHTOPS,ELEMENT SH=300,SHIFT NOD=300

*ELCOPY,OLD SET=FCHTOPS,NEW

SET=FCHTOPR2,ELEMENT SH=300,SHIFT NOD=300

*ELCOPY, OLD SET=FCHTOPR2 ,NEW

SET=FCHTOPR3,ELEMENT SH=300,SHIFT NOD=300

*ELSET, ELSET=FCHTOPR
FCHTOPR1, FCHTOPR2, FCHTOPR3

*ELSET, ELSET=FCMTOP
FCHTOPR, FCHTOPS

*ELSET, ELSET=FCHR
FCH01,FCH12R,FCH23R,FCH34R,FCH45R,FCH56R,FCH6
7R,FCH78R,FCH89R,FCHTOPR
*ELSET, ELSET=FCHS

FCH12S,FCH23S,FCH34S,FCH45S,FCH56S,FCH67S,FCH
78S,FCH89S,FCHTOPS
*SHELL SECTION, ELSET=FCHR, MATERIAL=S304B

0.0747
*SHELL SECTION, ELSET=FCHS, MATERIAL=S304B

0.1494
*ELSET, ELSET=FCH
FCHBE,FCHR,FCHS
*********************** *********

** FUEL CELL CHANNEL - FULL A
*********** *** *** ********* *** **

*NSET, NSET=FCABS, GENERATE

21023, 21027, 1

21023, 21123, 20

21123, 21127, 1

21027, 21127, 20

** BASE END PLATE (1-IN. THICK)

*NCOPY, SHIFT, CHANGE NU=-300 ,OLD SET=FCABS,NEW

SET=FCABET
0.0, 0.0, -2.1875

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FCABETL1
20743, 20763, 20783, 20803

*NSET, NSET=FCABETL2
20747, 20767, 20787, 20807
*NFILL, NSET=FCABET
FCABETL1, FCABETL2, 4, 1
*NCOPY,SHIFT,CHANGE NU=-300,OLD

SET=FCABET,NEW SET=FCABEB

0.0, 0.0, -1.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
** SPACER DISK 1-2
*NCOPY,SHIFT,CHANGE NU=600,OLD SET=FCABS,NEW

SET=FCASPll
0.0, 0.0, 4.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=300,OLD

SET=FCASP11,NEW SET=FCASP12

0.0, 0.0, 6.9375

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=300,OLD

SET=FCASP12,NEW SET=FCASP13

0.0, 0.0, 6.9375

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

** SPACER DISK 2-3
*NCOPY,SHIFT,CHANGE NU=900,OLD

SET=FCASP13,NEW SET=FCASP21

0.0, 0.0, 7.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=300,OLD
SET=FCASP21,NEW SET=FCASP22

0.0, 0.0, 5.7813
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=300,OLD

SET=FCASP22,NEW SET=FCASP23

0.0, 0.0, 5.7812

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FCASP2M

FCASP21, FCASP22, FCASP23

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCASP2M,NEW SET=FCASP3M

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY, SHIFT, CHANGE NU=1500,OLD

SET=FCASP3M,NEW SET=FCASP4M

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCASP4M,NEW SET=FCASPSM

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCASP5M,NEW SET=FCASP6M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY, SHIFT, CHANGE NU=1500,OLD

SET=FCASP6M,NEW SET=FCASP7M

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCASP7M,NEW SET=FCASP8M
0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
**

** 9.5 IN. TO TOP

*NSET, NSET=FCATS, GENERATE

33323, 33327, 1

33323, 33423, 20

33423, 33427, 1

33327, 33427, 20

*NCOPY,SHIFT,CHANGE NU=300,OLD SET=FCATS,NEW

SET=FCAT1
0.0, 0.0, 3.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FCA

FCABET,FCABEB,FCASP11,FCASP12,FCASP13
FCASP2M,FCASP3M,FCASP4M,FCASP5M,FCASP6M,FCASP
7M,FCASP8M,FCAT1

*ELEMENT, TYPE=C3D8R, ELSET=FCABE

20423, 20423, 20424, 20444, 20443, 20723,

20724, 20744, 20743
*ELGEN, ELSET=FCABE

20423, 4, 1, 1, 5, 20, 20

*SOLID SECTION, ELSET=FCABE, MATERIAL=S304A

*ELEMENT, TYPE=S4R, ELSET=FCA01

20723, 20723, 21023, 21024, 20724

20743, 20723, 20743, 21043, 21023

20763, 20803, 20823, 21123, 21103

20764, 20727, 21027, 21047, 20747

20783, 20787, 21087, 21107, 20807

20803, 20823, 20824, 21124, 21123

*ELGEN, ELSET=FCA01

20723, 4, 1, 1

20743, 4, 20, 1

20764, 3, 20, 1
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20783, 2, 20, 1
20803, 4, 1, 1
** 1-2
*ELEMENT, TYPE=S4R, ELSET=FCA12A
21023, 21023, 21323, 21324, 21024
21043, 21023, 21043, 21343, 21323
21063, 21103, 21123, 21423, 21403

21064, 21027, 21327, 21347, 21047
21083, 21087, 21387, 21407, 21107
21103, 21123, 21124, 21424, 21423
*ELGEN, ELSET=FCA12A
21023, 4, 1, 1
21043, 4, 20, 1
21064, 3, 20, 1
21083, 2, 20, 1
21103, 4, 1, 1
*ELCOPY,OLD SET=FCA12A,NEW SET=FCA12B,ELEMENT
SH=300,SHIFT NOD=300
*ELCOPY,OLD SET=FCA12B,NEW SET=FCA12C,ELEMENT
SH=300,SHIFT NOD=300
*ELCOPY,OLD SET=FCA12C,NEW SET=FCA12D,ELEMENT
SH=300,SHIFT NOD=300
*ELCOPY,OLD SET=FCA12D,NEW SET=FCA12E,ELEMENT

SH=300,SHIFT NOD=300
*ELSET, ELSET=FCA12R
FCA12A, FCA12C, FCA12D
*ELSET, ELSET=FCA12S
FCA12B, FCA12E
*ELSET, ELSET=FCA12
FCA12R, FCA12S
** 2-3
*ELCOPY, OLD SET=FCA12R,NEW SET=FCA23R, ELEMENT
SH=1500,SHIFT NOD=1500
*ELCOPY,OLD SET=FCA12S,NEW'SET=FCA23S,ELEMENT
SH=1500,SHIFT NOD=1500
*ELSET, ELSET=FCA23
FCA23R, FCA23S
** 3-4

*ELCOPY,OLD SET=FCA67S,NEW
SH=1500,SHIFT NOD=1500
*ELSET, ELSET=FCA78
FCA78R, FCA78S
** 8-9

*ELCOPY,OLD SET=FCA78R,NEW
SH=1500,SHIFT NOD=1500
*ELCOPY,OLD SET=FCA78S,NEW
SH=1S00,SHIFT NOD=1500
*ELSET, ELSET=FCA89
FCA89R, FCA89S
** 9-TOP

SET=FCA78S,ELEMENT

SET=FCA89R,ELEMENT

SET=FCA89S,ELEMENT

*ELCOPY,OLD SET=FCA23R,NEW
SH=1500,SHIFT NOD=1500
*ELCOPY,OLD SET=FCA23S,NEW
SH=1500,SHIFT NOD=1500
*ELSET, ELSET=FCA34
FCA34R, FCA34S
** 4-5
*ELCOPY,OLD SET=FCA34R,NEW
SH=1500,SHIFT NOD=1500
*ELCOPY,OLD SET=FCA34S,NEW
SH=1500,SHIFT NOD=1500
*ELSET, ELSET=FCA45
FCA45R, FCA45S
** 5-6
*ELCOPY,OLD SET=FCA45R,NEW
SH=1500,SHIFT NOD=1500
*ELCOPY,OLD SET=FCA45S,NEW
SH=1500,SHIFT NOD=1500
*ELSET, ELSET=FCAS6
FCA56R, FCA56S
** 6-7
*ELCOPY, OLD SET=FCA56R, NEW
SH=1500,SHIFT NOD=1500
*ELCOPY,OLD SET=FCA56S,NEW
SH=1500,SHIFT NOD=1500
*ELSET, ELSET=FCA67
FCA67R, FCA67S
** 7-8

SET=FCA34R,ELEMENT

SET=FCA34S,ELEMENT

SET=FCA45R,ELEMENT

SET=FCA45S,ELEMENT

SET=FCA56R,ELEMENT

SET=FCA56S,ELEMENT

SET=FCA67R,ELEMENT

SET=FCA67S,ELEMENT

*ELEMENT, TYPE=S4R, ELSET=FCATOPR1
33023, 33023, 33323, 33324, 33024
33043, 33023, 33043, 33343, 33323
33063, 33103, 33123, 33423, 33403
33064, 33027, 33327, 33347, 33047
33083, 33087, 33387, 33407, 33107
33103, 33123, 33124, 33424, 33423
*ELGEN, ELSET=FCATOPR1
33023, 4, 1, 1
33043, 4, 20, 1
33064, 3, 20, 1
33083, 2, 20, 1
33103, 4, 1, 1
*ELCOPY,OLD SET=FCATOPRl,NEW
SET=FCATOPS,ELEMENT SH=300,SHIFT NOD=300
*ELCOPY, OLD SET=FCATOPS, NEW
SET=FCATOPR2,ELEMENT SH=300,SHIFT NOD=300
*ELCOPY,OLD SET=FCATOPR2,NEW
SET=FCATOPR3,ELEMENT SH=300,SHIFT NOD=300
*ELSET, ELSET=FCATOPR
FCATOPR1, FCATOPR2, FCATOPR3
*ELSET, ELSET=FCATOP
FCATOPR, FCATOPS

*ELSET, ELSET=FCAR
FCA01,FCA12R,FCA23R,FCA34R,FCA45R,FCA56R,FCA6
7R,FCA78R,FCA89R,FCATOPR
*ELSET, ELSET=FCAS
FCA12S,FCA23S,FCA34S,FCA45S,FCA56S,FCA67S,FCA
78S,FCA89S,FCATOPS
*SHELL SECTION, ELSET=FCAR, MATERIAL=S304A
0.0747
*SHELL SECTION, ELSET=FCAS, MATERIAL=S304A
0.1494
*ELSET, ELSET=FCA
FCABE,FCAR,FCAS
**************************** ****

** FUEL CELL CHANNEL - FULL B
** *************************** ***

*NSET, NSET=FCBBS, GENERATE
21088, 21092, 1
21088, 21188, 20
21188, 21192, 1
21092, 21192, 20
** BASE END PLATE (1-IN. THICK)
*NCOPY,SHIFT,CHANGE NU=-300,OLD SET=FCBBS,NEW
SET=FCBBET
0.0, 0.0, -2.1875
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FCBBETL1
20808, 20828, 20848, 20868
*NSET, NSET=FCBBETL2
20812, 20832, 20852, 20872
*NFILL, NSET=FCBBET
FCBBETL1, FCBBETL2, 4, 1
*NCOPY,SHIFT,CHANGE NU=-300,OLD
SET=FCBBET,NEW SET=FCBBEB

*ELCOPY,OLD SET=FCA67R,NEW SET=FCA78R,ELEMENT
SH=1500,SHIFT NOD=1500
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0.0, 0.0, -1.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
** SPACER DISK 1-2

*NCOPY,SHIFT,CHANGE NU=600,OLD SET=FCBBS,NEW

SET=FCBSP11
0.0, 0.0, 4.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=300,OLD
SET=FCBSP1l,NEW SET=FCBSP12
0.0, 0.0, 6.9375

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=300,OLD
SET=FCBSP12,NEW SET=FCBSP13
0.0, 0.0, 6.9375

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
** SPACER DISK 2-3
*NCOPY,SHIFT,CHANGE NU=900,OLD

SET=FCBSP13,NEW SET=FCBSP21
0.0, 0.0, 7.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=300,OLD
SET=FCBSP21,NEW SET=FCBSP22
0.0, 0.0, 5.7813
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=300,OLD
SET=FCBSP22,NEW SET=FCBSP23
0.0, 0.0, 5.7812

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NSET, NSET=FCBSP2M
FCBSP21, FCBSP22, FCBSP23

*NCOPY,SHIFT,CHANGE NU=1500,OLD
SET=FCBSP2M,NEW SET=FCBSP3M
0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCBSP3M,NEW SET=FCBSP4M
0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCBSP4M,NEW SET=FCBSPSM
0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCBSPSM,NEW SET=FCBSP6M

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT, CHANGE NU=1500, OLD
SET=FCBSP6M,NEW SET=FCBSP7M
0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=1500,OLD
SET=FCBSP7M,NEW SET=FCBSP8M

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
**

** 9.5 IN. TO TOP

*NSET, NSET=FCBTS, GENERATE
33388, 33392, 1

33388, 33488, 20
33488, 33492, 1

33392, 33492, 20

*NCOPY,SHIFT,CHANGE NU=300,OLD SET=FCBTS,NEW

SET=FCBT1
0.0, 0.0, 3.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NSET, NSET=FCB
FCBBET,FCBBEB,FCBSP11,FCBSP12,FCBSP13
FCBSP2M,FCBSP3M,FCBSP4M,FCBSPSM,FCBSP6M,FCBSP

7M,FC8SP8M,FCBT1

*ELEMENT, TYPE=C3D8R, ELSET=FCBBE
20488, 20488, 20489, 20509, 20508, 20788,

20789, 20809, 20808

*ELGEN, ELSET=FCBBE

20488, 4, 1, 1, 5, 20, 20
*SOLID SECTION, ELSET=FCBBE, MATERIAL=S304B

*ELEMENT, TYPE=S4R, ELSET=FCBO1

20788, 20788, 21088, 21089, 20789

20808, 20788, 20808, 21108, 21088

20828, 20868, 20888, 21188, 21168

20829, 20792, 21092, 21112, 20812

20848, 20852, 21152, 21172, 20872

20868, 20888, 20889, 21189, 21188

*ELGEN, ELSET=FCBO1
20788, 4, 1, 1

20808, 4, 20, 1

20829, 3, 20, 1

20848, 2, 20, 1

20868, 4, 1, 1
** 1-2

*ELEMENT, TYPE=S4R, ELSET=FCB12A

21088, 21088, 21388, 21389, 21089

21108, 21088, 21108, 21408, 21388

21128, 21168, 21188, 21488, 21468

21129, 21092, 21392, 21412, 21112

21148, 21152, 21452, 21472, 21172

21168, 21188, 21189, 21489, 21488

*ELGEN, ELSET=FCB12A
21088, 4, 1, 1
21108, 4, 20, 1

21129, 3, 20, 1
21148, 2, 20, 1

21168, 4, 1, 1
*ELCOPY,OLD SET=FCB12A,NEW SET=FCB12B,ELEME

SH=300,SHIFT NOD=300
*ELCOPY, OLD SET=FCB12B, NEW SET=FCB12C, ELEME

SH=300,SHIFT NOD=300

*ELCOPY,OLD SET=FCB12C,NEW SET=FCB12D,ELEME

SH=300,SHIFT NOD=300

*ELCOPY,OLD SET=FCB12D,NEW SET=FCB12E,ELEME

SH=300,SHIFT NOD=300
*ELSET, ELSET=FCB12R
FCB12A, FCB12C, FCB12D

*ELSET, ELSET=FCB12S

FCB12B, FCB12E
*ELSET, ELSET=FCB12
FCB12R, FCB12S
** 2-3

*ELCOPY,OLD SET=FCB12R,NEW SET=FCB23R,ELEME

SH=1500,SHIFT NOD=1500

*ELCOPY,OLD SET=FCB12S,NEW SET=FCB23S,ELEME

SH=1500,SHIFT NOD=1500
*ELSET, ELSET=FCB23

FCB23R, FCB23S
** 3-4

*ELCOPY,OLD SET=FCB23R,NEW SET=FCB34R,ELEME

SH=1500,SHIFT NOD=1500
*ELCOPY,OLD SET=FCB23S,NEW SET=FCB34S,ELEME
SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCB34
FCB34R, FCB34S
** 4-5

*ELCOPY,OLD SET=FCB34R,NEW SET=FCB45R,ELEME

SH=1500,SHIFT NOD=1500
*ELCOPY,OLD SET=FCB34S,NEW SET=FCB45S,ELEMI
SH=1500,SHIFT NOD=1500
*ELSET, ELSET=FCB45

FCB45R, FCB45S

NT

NT

NT

ENT

:NT

INT

INT

INT

,ENT

IENT
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** 5-6
*ELCOPY, OLD SET=FCB45R, NEW

SH=1500,SHIFT NOD=1500
*ELCOPY,OLD SET=FCB45S,NEW
SH=1500,SHIFT NOD=1500
*ELSET, ELSET=FCB56
FCB56R, FCB56S

** 6-7
*ELCOPY,OLD SET=FCB56R,NEW

SH=1500,SHIFT NOD=1500
*ELCOPY,OLD SET=FCB56S,NEW

SH=1500,SHIFT NOD=1500
*ELSET, ELSET=FCB67
FCB67R, FCB67S

** 7-8
*ELCOPY,OLD SET=FCB67R,NEW
SH=1500,SHIFT NOD=1500
*ELCOPY, OLD SET=FCB67S,NEW
SH=1500,SHIFT NOD=1500
*ELSET, ELSET=FCB78
FCB78R, FCB78S
** 8-9
*ELCOPY,OLD SET=FCB78R,NEW
SH=1500,SHIFT NOD=1500
*ELCOPY, OLD SET=FCB78S,NEW

SH=1500,SHIFT NOD=1500
*ELSET, ELSET=FCB89
FCB89R, FCB89S

** 9-TOP

SET=FCB56R,ELEMENT

SET=FCB56S,ELEMENT

SET=FCB67R,ELEMENT

SET=FCB67S,ELEMENT

SET=FCB78R,ELEMENT

SET=FCB78S,ELEMENT

SET=FCB89R,ELEMENT

SET=FCB89S,ELEMENT

*ELEMENT, TYPE=S4R, ELSET=FCBTOPR1
33088, 33088, 33388, 33389, 33089

33108, 33088, 33108, 33408, 33388
33128, 33168, 33188, 33488, 33468

33129, 33092, 33392, 33412, 33112
33148, 33152, 33452, 33472, 33172

33168, 33188, 33189, 33489, 33488
*ELGEN, ELSET=FCBTOPR1

33088, 4, 1, 1
33108, 4, 20, 1

33129, 3, 20, 1
33148, 2, 20, 1

33168, 4, 1, 1
*ELCOPY,OLD SET=FCBTOPR1,NEW
SET=FCBTOPS,ELEMENT SH=300,SHIFT NOD=300
*ELCOPY,OLD SET=FCBTOPS,NEW

SET=FCBTOPR2,ELEMENT SH=300,SHIFT NOD=300
*ELCOPY,OLD SET=FCBTOPR2,NEW

SET=FCBTOPR3,ELEMENT SH=300,SHIFT NOD=300
*ELSET, ELSET=FCBTOPR
FCBTOPR1, FCBTOPR2, FCBTOPR3
*ELSET, ELSET=FCBTOP
FCBTOPR, FCBTOPS

*ELSET, ELSET=FCBR
FCB01,FCB12R,FCB23R,FCB34R,FCB45R,FCB56R,FCB6
7R,FCB78R,FCB89R,FCBTOPR

*ELSET, ELSET=FCBS
FCB12S,FCB23S,FCB34S,FCB45S,FCB56S,FCB67S,FCB

78S,FCB89S,FCBTOPS
*SHELL SECTION, ELSET=FCBR, MATERIAL=S304B

0.0747
*SHELL SECTION, ELSET=FCBS, MATERIAL=S304B
0.1494
*ELSET, ELSET=FCB
FCBBE,FCBR,FCBS
********* **** *******************

** FUEL CELL CHANNEL - FULL C
***************** ******* ********

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=FCA,NEW

SET=FCC
20.6, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*ELCOPY, OLD SET=FCABE,NEW SET=FCCBE, ELEMENT

SH=10,SHIFT NOD=10
*ELCOPY,OLD SET=FCAR,NEW SET=FCCR,ELEMENT

SH=10,SHIFT NOD=10
*ELCOPY, OLD SET=FCAS,NEW SET=FCCS, ELEMENT

SH=10,SHIFT NOD=10
*SOLID SECTION, ELSET=FCCBE, MATERIAL=S304B
*SHELL SECTION, ELSET=FCCR, MATERIAL=S304B

0.0747
*SHELL SECTION, ELSET=FCCS, MATERIAL=S304B

0.1494
*ELSET, ELSET=FCC
FCCR,FCCS,FCCBE

** TIE RODS

*NSET, NSET=TRODBS, GENERATE
21145, 21155, 10
** BOTTOM
*NCOPY,SHIFT,CHANGE NU=-600,OLD
SET=TRODBS,NEW SET=TRODBM
0.0, 0.0, -3.3125
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=300,OLD SET=TRODBM,NEW

SET=TRODO
0.0, 0.0, 1.125
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
** 1-2
*NCOPY,SHIFT,CHANGE NU=600,OLD SET=TRODBS,NEW
SET=TROD11
0.0, 0.0, 4.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=300,OLD SET=TROD11,NEW

SET=TROD12
0.0, 0.0, 6.9375
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=300,OLD SET=TROD12,NEW

SET=TROD13
0.0, 0.0, 6.9375
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
** 2-3
*NCOPY,SHIFT,CHANGE NU=900,OLD SET=TROD13,NEW
SET=TROD21
0.0, 0.0, 7.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=300,OLD SET=TROD21,NEW
SET=TROD22
0.0, 0.0, 5.7813
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=300,OLD SET=TROD22,NEW

SET=TROD23
0.0, 0.0, 5.7812
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NSET, NSET=TROD2M
TROD21, TROD22, TROD23
*NCOPY,SHIFT,CHANGE NU=1500,OLD
SET=TROD2M,NEW SET=TROD3M

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=1500,OLD
SET=TROD3M,NEW SET=TROD4M
0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=1S00,OLD
SET=TROD4M,NEW SET=TROD5M
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0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=TROD5M,NEW SET=TROD6M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=TROD6M,NEW SET=TROD7M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=TROD7M,NEW SET=TROD8M
0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

** 4.25 IN. ABOVE TOP PLATE

*NSET, NSET=TRODTS, GENERATE

33445, 33455, 10

*NCOPY,SHIFT,CHANGE NU=300,OLD SET=TRODTS,NEW

SET=TRODT1
0.0, 0.0, 3.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=900,OLD SET=TRODT1,NEW

SET=TRODT2
0.0, 0.0, 11.36

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=TROD

TRODBM,TRODO,TRODll,TROD12,TROD13
TROD2M,TROD3M,TROD4M,TROD5M,TROD6M,TROD7M,TRO
D8M,TRODT1,TRODT2

*ELEMENT, TYPE=B31, ELSET=TROD

20545, 20545, 20845

20555, 20555, 20855
20786, 20845, 21145

20796, 20855, 21155

*ELGEN, ELSET=TROD
20786, 46, 300, 300

20796, 46, 300, 300

*BEAM SECTION, SECTION=CIRC, ELSET=TROD,

MATERIAL=S216

1.125
1.0, 0.0, 0.0
*********** ******

** BOTTOH FINS

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLBlD,NEW

SET=BFLB1E
0.0, 0., 1.625

0.0, 0., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLBlE,NEW

SET=BFLB1F
0.0, 0., 1.625

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NSET, NSET=BFLB1

BFLBlA,BFLBlB,BFLB1C,BFLB1D,BFLB1E,BFLB1F
*NODE, NSET=BFLC1

40010, 24.9900, 0.0000, -8.1250

40011, 30.7500, 0.0000, -8.1250

40012, 30.7500, 0.0000, -1.3425

40030, 24.2676, 0.0000, -6.3489

40031, 29.1966, 0.0000, -6.1036

40032, 29.4419, 0.0000, -0.3648

40050, 23.5593, 0.0000, -4.6076

40051, 27.6737, 0.0000, -4.1219

40052, 28.1594, 0.0000, 0.5938

40070, 22.8650, 0.0000, -2.9004

40071, 26.1806, 0.0000, -2.1790

40072, 26.9021, 0.0000, 1.5336

40090, 22.1842, 0.0000, -1.2268

40091, 24.7168, 0.0000, -0.2742

40092, 25.6694, 0.0000, 2.4549

40110, 21.5168, 0.0000, 0.4141

40111, 23.2817, 0.0000, 1.5933

40112, 24.4609, 0.0000, 3.3582

*NODE, NSET=BFLS1A

40013, 30.7500, 0.0000, 5.4400

40014, 30.7500, 0.0000, 7.2200

40015, 30.7500, 0.0000, 9.0000

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLS1A,NEW

SET=BFLS1B

-1.175, O., 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLS1B,NEW

SET=BFLS1C
-1.175, 0., 0.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLS1C,NEW

SET=BFLS1D

-1.175, 0., 0.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLS1D,NEW

SET=BFLSlE

-1.175, 0:, 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLS1E,NEW

SET=BFLS1F

-1.175, 0., 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NSET, NSET=BFLS1

BFLSlA,BFLSlB,BFLSlC,BFLSlD,BFLSlE,BFLSlF
*NSET, NSET=BFL1
BFLB1, BFLC1, BFLS1

*NCOPY,SHIFT,CHANGE NU=200,OLD SET=BFL1,NEW

SET=BFL2
0.0, -0.5625, 0.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=400,OLD SET=BFL1,NEW

SET=BFL3
0.0, +0.5625, 0.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY, SHIFT, MULTIPLE=2 , CHANGE NU=+3600 , OLD

SET=BFL1,NEW SET=BFL4

********** long fins

*NODE, NSET=BFLB1A
40001, 6.1250, 0.0000,

40002, 8.0750, 0.0000,

40003, 10.0250, 0.0000,

40004, 11.9750, 0.0000,

40005, 13.9250, 0.0000,

40006, 15.8750, 0.0000,

40007, 17.2975, 0.0000,

40008, 18.7500, 0.0000,

40009, 19.2800, 0.0000,

-8.1250
-8.1250
-8.1250
-8.1250
-8.1250
-8.1250
-8.1250
-8.1250
-8.1250

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLB1A,NEW

SET=BFLB1B
0.0, O., 1.625

0.0, O., 0.0,, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLB1B,NEW

SET=BFLB1C
0.0, O., 1.625
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NUJ=20,OLD SET=BFLB1C,NEW

SET=BFLB1D
0.0, 0., 1.625
0.0, O., 0.0, 0.0, 1., 0.0, 0.0
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0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +180.0

*NCOPY,SHIFT,MULTIPLE=8,CHANGE NU=+400,OLD

SET=BFL2,NEW SET=BFL2ALL

0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +22.50

*NCOPY,SHIFT,MULTIPLE=7, CHANGE NU=+400, OLD

SET=BFL3,NEW SET=BFL3ALL

0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +22.50

*NSET, NSET=BFLG

BFL1, BFL2, BFL3, BFL4, BFL2ALL, BFL3ALL
**

*ELEMENT, TYPE=C3D8R

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSBlC,NEW

SET=BFSBID
0.0, 0., 1.20

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSBlD,NEW

SET=BFSB1E
0.0, 0., 1.20

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSB1E,NEW

SET=BFSB1F
0.0, 0., 1.20

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NSET, NSET=BFSB1

BFSBlA,BFSBlB,BFSBlC,BFSBlD,BFSS1E,BFSBlF

40001,
40022,

40601,
40622,

41001,
41022,

41401,
41422,

41801,
41822,
42201,
42222,
42601,
42622,
43001,
43022,
43401,
43422,

40001,
40422,
40601,
40822,
41001,
41222,

41401,
41622,

41801,
42022,
42201,
42422,
42601,
42822,
43001,
43222,
43401,
43622,

40002,
40421
40602,
40821
41002,
41221
41402,

41621
41802,
42021
42202,
42421
42602,
42821
43002,
43221
43402,
43621

40402, 40401, 40021,

40802, 40801, 40621,

41202,

41602,

42002,

42402,

41201, 41021,

41601, 41421,

42001, 41821,

42401, 42221,

*NODE,

45005,
45006,
45007,
45015,
45016,
45017,
45025,
45026,
45027,
45035,
45036,
45037,
45045,
45046,
45047,
45055,
45056,
45057,

NSET=BFSC1
24.9900,
30.7500,
30.7500,

24.2676,
29.1966,

29.4419,
23.5593,

27.6737,
28.1594,
22.8650,
26.1806,
26.9021,
22.1842,
24.7168,
25.6694,
21.5168,
23.2817,
24.4609,

0 .0 0000,
0 .0 0000,
0 .0 0000,
0. 0000,
0. 0000,
0 .0 0000,
0 .0 0000,
0 .0000,
0 . 0000,
0 . 0000,
0 .00000,
0 . 00000,
0 .0 0000,
0 .0 0000,
0 . 0000,
0 . 0000,
0 . 0000,
0 .000 0,

-6.0000
-6.0000
-0.2800
-4.6659
-4.4206
0.4767
-3.3579
-2.8722
1.2186
-2.0756
-1. 3541
1.9460

-0.8184
0.1342
2.6591
0.4141
1.5933
3.3582

42802, 42801, 42621,

43202, 43201, 43021,

43602, 43601, 43421,

*ELGEN, ELSET=BFLG1

40001, 14, 1, 1, 5, 20, 20

*ELGEN, ELSET=BFLG2

40601, 14, 1, 1, 5, 20, 20

*ELGEN, ELSET=BFLG3

41001, 14, 1, 1, 5, 20, 20

*ELGEN, ELSET=BFLG4

41401, 14, 1, 1, 5, 20, 20

*ELGEN, ELSET=BFLG5

41801, 14, 1, 1, 5, 20, 20

*ELGEN, ELSET=BFLG6

42201, 14, 1, 1, 5, 20, 20

*ELGEN, ELSET=BFLG7

42601, 14, 1, 1, 5, 20, 20
*ELGEN, ELSET=BFLG8

43001, 14, 1, 1, 5, 20, 20

*ELGEN, ELSET=BFLG9

43401, 14, 1, 1, 5, 20, 20

*ELSET, ELSET=BFLG
BFLG1,BFLG2,BFLG3,BFLG4,BFLG5,BFLG6,BFLG7,BFL
G8,BFLG9
*SOLID SECTION, ELSET=BFLG, MATERIAL=FIN

********** short fins

*NODE, NSET=BFSB1A
45001, 15.8750, 0.0000, -6.0000

45002, 17.2975, 0.0000, -6.0000

45003, 18.7500, 0.0000, -6.0000

45004, 19.2800, 0.0000, -6.0000

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSB1A,NEW

SET=BFSB1B
0.0, 0., 1.20

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSB1B,NEW

SET=BFSB1C
0.0, 0., 1.20

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NODE, NSET=BFSS1A
45008, 30.7500, 0.0000, 5.4400

45009, 30.7500, 0.0000, 7.2200

45010, 30.7500, 0.0000, 9.0000

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSS1A,NEW

SET=BFSS1B
-1.175, 0., 0.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSS1B,NEW

SET=BFSS1C
-1.175, 0., 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSSlC,NEW

SET=BFSS1D
-1.175, 0., 0.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSS1D,NEW

SET=BFSS1E

-1.175, 0., 0.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSS1E,NEW

SET=BFSS1F

-1.175, 0., 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NSET, NSET=BFSS1
BFSSlA,BFSSlB,BFSS1C,BFSSlD,BFSS1E,BFSSlF

*NSET, NSET=BFS1
BFSB1, BFSCI, BFSSF

*NCOPY,SHIFT,CHANGE NU=100,OLD SET=BFS1,NEW

SET=BFS2
0.0, -0.75, 0.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=200,OLD SET=BFS1,NEW

SET=BFS3
0.0, +0.75, 0.0
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0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,MULTIPLE=1,CHANGE NU=+200,OLD

SET=BFS2,NEW SET=BFS2A

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +11.25

*NCOPY, SHIFT, MULTIPLE=1, CHANGE NU=+200,OLD

SET=BFS3,NEW SET=BFS3A

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +11.25

*NCOPY,SHIFT,MULTIPLE=7,CHANGE NU=+200,OLD

SET=BFS2A,NEW SET=BFS2ALL

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +22.50

*NCOPY,SHIFT,MULTIPLE=7,CHANGE NU=+200,OLD

SET=BFS3A,NEW SET=BFS3ALL

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +22.50

*NSET, NSET=BFST
BFS2A, BFS2ALL, BFS3A, BFS3ALL
**

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=TFLB1A,NEW

SET=TFLB1B
0.0, 0., 1.6875

0.0, 0., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NUI=20,OLD SET=TFLBlB,NEW

SET=TFLB1C
0.0, 0., 1.6875

0.0, O., 0.0, 0.0,

*NODE, NSET=TFLB2A

50061, 6.1250,

50062, 8.0750,

50063, 10.0250,

50064, 11.9750,

50065, 13.9250,
50066, 15.8750,

50067, 17.2975,

50068, 18.7500,
50069, 20.6000,

50070, 22.7380,
50071, 24.8750,

50072, 26.3750,
50073, 27.8750,

50074, 29.3750,

50075, 30.8750,

1., 0.0, 0.0

0.0000, 182.1800

0.0000, 182.1800

0.0000, 182.1800

0.0000, 182.1800

0.0000, 182.1800
0.0000, 182.1800
0.0000, 182.1800
0.0000, 182.1800
0.0000, 182.1800
0.0000, 182.1800

0.0000, 182.1800
0.0000, 182.1800
0.0000, 182.1800

0.0000, 182.1800

0.0000, 182.1800

*ELEMENT, TYPE=C3D8R

45301, 45301, 45302,

45312, 45412, 45411

45501, 45501, 45502,

45512, 45612, 45611

45701, 45701, 45702,

45712, 45812, 45811

45901, 45901, 45902,

45912, 46012, 46011

46101, 46101, 46102,
46112, 46212, 46211

46301, 46301, 46302,

46312, 46412, 46411

46501, 46501, 46502,
46512, 46612, 46611

46701, 46701, 46702,

46712, 46812, 46811

*ELGEN, ELSET=BFST1

45402, 45401, 45311,

45602, 45601, 45511,

45802, 45801, 45711,

46002, 46001, 45911,

46202, 46201, 46111,

46402, 46401, 46311,

46602, 46601, 46511,

46802, 46801, 46711,

45301, 9, 1, 1, 5, 10, 10

*ELGEN, ELSET=BFST2

45501, 9, 1, 1, 5, 10, 10

*ELGEN, ELSET=BFST3

45701, 9, 1, 1, 5, 10, 10
*ELGEN, ELSET=BFST4

45901, 9, 1, 1, 5, 10, 10

*ELGEN, ELSET=BFST5

46101, 9, 1, 1, 5, 10, 10

*ELGEN, ELSET=BFST6

46301, 9, 1, 1, 5, 10, 10

*ELGEN, ELSET=BFST7

46501, 9, 1, 1, 5, 10, 10

*ELGEN, ELSET=BFST8
46701, 9, 1, 1, 5, 10, 10

*ELSET, ELSET=BFST
BFST1,BFST2,BFST3,BFST4,BFST5,BFST6,BFST7,BFS

T8
*SOLID SECTION, ELSET=BFST, MATERIAL=FIN

** TOP FINS
*********** ** **

*NCOPY,SHIFT,CHANGE NU=80,OLD SET=TFLB2A,NEW

SET=TFLB2B

0.0, O., 9.50
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NFILL, NSET=TFLB2C
TFLB2A, TFLB2B, 4, 20

*NSET, NSET=TFL1
TFLBlA,TFLBlB,TFLBlC,TFLB2C

*NCOPY,SHIFT,CHANGE NU=200,OLD SET=TFL1,NEW

SET=TFL2

0.0, -0.5625, 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=400,OLD SET=TFL1,NEW

SET=TFL3
0.0, +0.5625, 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,MULTIPLE=2,CHANGE NU=+3600,OtD

SET=TFL1,NEW SET=TFL4
0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +180.0

*NCOPY,SHIFT,MULTIPLE=8,CHANGE NU=+400,OLD

SET=TFL2,NEW SET=TFL2ALL
0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +22.50

*NCOPY,SHIFT,MULTIPLE=7,CHANGE NU=+400,OLD

SET=TFL3,NEW SET=TFL3ALL

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +22.50

*NSET, NSET=TFLG
TFL1, TFL2, TFL3, TFL4, TFL2ALL, TFL3ALL

*ELEMENT, TYPE=C3D8R

********** long fins

*NODE, NSET=TFLB1A
50011, 24.8750, 0.0000,

50012, 26.3750, 0.0000,

50013, 27.8750, 0.0000,

50014, 29.3750, 0.0000,

50015, 30.8750, 0.0000,

50011,
50032,
50061,
50082,
50611,
50632,
50661,
50682,

51011,
51032,

50011,
50432,

50061,
50482,
50611,
50832,
50661,
50882,
51011,
51232,

50012,
50431

50062,
50481
50612,
50831
50662,
50881
51012,
51231

50412, 50411, 50031,

50462, 50461, 50081,

50812, 50811, 50631,

50862, 50861, 50681,

51212, 51211, 51031,

176.8050
176.8050
176 . 8050

176.8050
176.8050
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51061,
51082,
51411,
51432,
51461,
51482,
51811,
51832,
51861,
51882,
52211,
52232,
52261,
52282,
52611,
52632,

52661,
52682,

53011,
53032,

53061,
53082,
53411,
53432,
53461,
53482,

51061,
51282,
51411,

51632,
51461,
51682,
51811,
52032,
51861,
52082,
52211,
52432,
52261,
52482,
52611,
52832,

52661,
52882,

53011,
53232,

53061,
53282,
53411,
53632,
53461,
53682,

51062,
51281
51412,
51631
51462,
51681
51812,
52031
51862,
52081
52212,
52431
52262,
52481

52612,
52831

52662,
52881

53012,
53231

53062,
53281
53412,
53631

53462,
53681

51262, 51261, 51081, *NCOPY,SHIFT,CHANGE NU=10,OLD SET=TFSB1B,NEW

SET=TFSB1C

51612,

51662,

51611, 51431,

51661, 51481,

52012, 52011, 51831,

52062, 52061, 51881,

52412, 52411, 52231,

0.0, 0., 1.6875
0.0, O., 0.0, 0.0,
*NODE, NSET=TFSB2A
55031, 15.8750,
55032, 17.2975,
55033, 18.7500,
55034, 20.6000,
55035, 22.7380,
55036, 24.8750,
55037, 26.3750,
55038, 27.8750,
55039, 29.3750,

55040, 30.8750,

0 . 00000,
0 . 0000,
0 . 0000,
0 . 0000,
0 . 0000,
0 . 0000,
0 . 00000,
0 .00000,
0 . 00000,
0 .0 00 0,

182 .1800
182.1800
182.1800
182.1800
182.1800
182.1800
182.1800
182.1800
182.1800
182.1800

1., 0.0, 0.0

52462,

52812,

52862,

53212,

53262,

53612,

52461, 52281,

52811, 52631,

52861, 52681,

53211, 53031,

53261, 53081,

53611, 53431,

53662, 53661, 53481,

*ELGEN, ELSET=TFLG1
50011, 4, 1, 1, 7, 20, 20

50061, 10, 1, 1, 4, 20, 20

*ELGEN, ELSET=TFLG2
50611, 4, 1, 1, 7, 20, 20
50661, 10, 1, 1, 4, 20, 20

*ELGEN, ELSET=TFLG3
51011, 4, 1, 1, 7, 20, 20

51061, 10, 1, 1, 4, 20, 20

*ELGEN, ELSET=TFLG4
51411, 4, 1, 1, 7, 20, 20
51461, 10, 1, 1, 4, 20, 20

*ELGEN, ELSET=TFLG5
51811, 4, 1, 1, 7, 20, 20

51861, 10, 1, 1, 4, 20, 20
*ELGEN, ELSET=TFLG6
52211, 4, 1, 1, 7, 20, 20

52261, 10, 1, 1, 4, 20, 20
*ELGEN, ELSET=TFLG7
52611, 4, 1, 1, 7, 20, 20
52661, 10, 1, 1, 4, 20, 20
*ELGEN, ELSET=TFLGB

53011, 4, 1, 1, 7, 20, 20
53061, 10, 1, 1, 4, 20, 20

*ELGEN, ELSET=TFLG9
53411, 4, 1, 1, 7, 20, 20

53461, 10, 1, 1, 4, 20, 20

*ELSET, ELSET=TFLG
TFLG1,TFLG2,TFLG3,TFLG4,TFLG5,TFLG6,TFLG7,TFL
G8,TFLG9
*SOLID SECTION, ELSET=TFLG, MAxTERIAL=FIN
********** short fins

*NODE, NSET=TFSB1A
55006, 24.8750, 0.0000, 176.8050
55007, 26.3750, 0.0000, 176.8050

55008, 27.8750, 0.0000, 176.8050
55009, 29.3750, 0.0000, 176.8050

55010, 30.8750, 0.0000, 176.8050
*NCOPY,SHIFT,CHANGE NU=10,OLD SET=TFSBlA,NEW

SET=TFSB1B
0.0, o., 1.6875

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=40,OLD SET=TFSB2A,NEW

SET=TFSB2B
0.0, 0., 6.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0
*NFILL, NSET=TFSB2C
TFSB2A, TFSB2B, 4, 10
*NSET, NSET=TFS1
TFSBlA,TFSBlB,TFSBlC,TFSB2C

*NCOPY,SHIFT,CHANGE NU=100,OLD SET=TFS1,NEW
SET=TFS2

0.0, -0.75, 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=200,OLD SET=TFS1,NEW

SET=TFS3
0.0, +0.75, 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY, SHIFT,MULTIPLE=1, CHANGE NU=+200, OLD
SET=TFS2,NEW SET=TFS2A

0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +11.25

*NCOPY,SHIFT,MULTIPLE=1,CHANGE NU=+200,OLD

SET=TFS3,NEW SET=TFS3A

0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +11.25

*NCOPY,SHIFT,MULTIPLE=7,CHANGE NU=+200,OLD

SET=TFS2A,NEW SET=TFS2ALL
0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +22.50

*NCOPY,SHIFT,MULTIPLE=7,CHANGE NU=+200,OLD
SET=TFS3A,NEW SET=TFS3ALL

0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +22.50

*NSET, NSET=TFST
TFS2A, TFS2ALL, TFS3A, TFS3ALL
**

*ELEMENT, TYPE=C3D8R

55306,
55317,

55331,
55342,
55506,
55517,

55531,
55542,

5S706,
55717,
55731,
55742,
55906,
55917,
55931,
55942,

55306,
55417,
55331,
55442,
SSS06,
55617,

SSS31,
55642,
55706,
55817,
5S731,
55842,

55906,
56017,
S5931,
56042,

55307,
55416
55332,
55441
55507,

55616
55532,
55641
55 707,
55816
55732,
55 84 1

55907,
56016
55932,
56041

554 07,

55432,

55 607,

55632,

55807,

55832,

56007,

55406, 55316,

55431,

£5606,

55631,

55341,

555 16,

55541,

55806, 55716,

55831, 5S741,

56006, 55916,

56032, 56031, SS941,
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56106, 56106, 56107,
56117, 56217, 56216
56131, 56131, 56132,
56142, 56242, 56241
56306, 56306, 56307,
56317, 56417, 56416

56331, 56331, 56332,
56342, 56442, 56441
56506, 56506, 56507,
56517, 56617, 56616
56531, 56531, 56532,
56542, 56642, 56641
56706, 56706, 56707,
56717, 56817, 56816
56731, 56731, 56732,
56742, 56842, 56841
*ELGEN, ELSET=TFST1

56207, 56206, 56116,

56232, 56231, 56141,

56407, 56406, 56316,

56432, 56431, 56341,

56607,

56632,

56807,

56832,

56606, 56516,

56631, 56541,

56806, 56716,

56831, 56741,

0.0, 0.0, 0.0; 0.0, 0.0, 1.0, +5.625

*NODE
15161, 35.5417, 0.0000, 13.0778

15241, 40.8750, 0.0000, 12.6112

15165, 34.9105, 13.7148, 13.1330

15245, 40.8750, 15.8125, 12.6112

15250, 24.8125, 31.8750, 14.0165

15170, 15.0000, 31.8750, 14.8750
*NSET, NSET=LINEA1, GENERATE

15001, 15005, 1

*NGEN, NSET=LINEA2
15161, 15165, 1

*NGEN, NSET=LINEA3
15241, 15245, 1
*NSET, NSET=LINEA4, GENERATE

15005, 15010, 1

*NGEN, NSET=LINEA5

55306, 4, 1, 1, 7, 10, 10
55331, 5, 1, 1, 4, 10, 10
*ELGEN, ELSET=TFST2
55506, 4, 1, 1, 7, 10, 10
55531, 5, 1, 1, 4, 10, 10

*ELGEN, ELSET=TFST3
55706, 4, 1, 1, 7, 10, 10
55731, 5, 1, 1, 4, 10, 10
*ELGEN, ELSET=TFST4

55906, 4, 1, 1, 7, 10, 10
55931, 5, 1, 1, 4, 10, 10
*ELGEN, ELSET=TFST5
56106, 4, 1, 1, 7, 10, 10
56131, 5, 1, 1, 4, 10, 10

*ELGEN, ELSET=TFST6
56306, 4, 1, 1, 7, 10, 10

56331, 5, 1, 1, 4, 10, 10
*ELGEN, ELSET=TFST7
56506, 4, 1, 1, 7, 10, 10
56531, 5, 1, 1, 4, 10, 10

*ELGEN, ELSET=TFST8
56706, 4, 1, 1, 7, 10, 10

56731, 5, 1, 1, 4, 10, 10
*ELSET, ELSET=TFST

TFST1,TFST2,TFST3,TFST4,TFSTS,TFST6,TFST7,TFS
T8
*SOLID SECTION, ELSET=TFST, MATERIAL=FIN

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

** STRUCTURAL RING 1
*** *********************

*NODE, NSET=RING1A
15001, 24.8750, 0.0000, 14.8750

*NCOPY,SHIFT,MULTIPLE=32,CHANGE NU=+1,OLD

SET=RINGlA,NEW SET=RING1A

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +5.625

***** MODIFY NODES

*NODE, NSET=RING1A

15001, 24.8750, 0.0000, 14.0110

15002, 24.7552, 2.4382, 14.0215

15003, 24.3970, 4.8529, 14.0529

15004, 23.8039, 7.2208, 14.1048

15005, 22.9815, 9.5193, 14.1767
15006, 21.9378, 11.7260, 14.2680

15007, 20.6828, 13.8198, 14.3778
15008, 19.2286, 15.7805, 14.5050

15009, 17.5893, 17.5893, 14.6485

*NODE, NSET=RING1B
15177, 0.0000, 31.8750, 14.8750

*NCOPY,SHIFT,MULTIPLE=16,CHANGE NU=+1,OLD

SET=RING1B,NEW SET=RING1B
0.0, 0.0, 0.0

15165,
*NGEN,
15245,
*NSET,
15010,

*NGEN,
15170,
*NSET,
15017,
*NSET,
15177,
**

15170, 1
NSET=LINEA6
152S0, 1
NSET=LINEA7, GENERATE

15017, 1
NSET=LINEA8
15177, 1
NSET=LINEA9, GENERATE

15033, 1
NSET=LINEA10, GENERATE

15193, 1

*NFILL, NSET=RING1C
LINEA1, LINEA2, 4, 40
*NFILL, NSET=RING1D
LINEA2, LINEA3, 2, 40
*NFILL, NSET=RING1E
LINEA4, LINEAS, 4, 40

*NFILL, NSET=RING1F
LINEA5, LINEA6, 2, 40

*NFILL, NSET=RING1G
LINEA7, LINEA8, 4, 40

*NFILL, NSET=RING1H
LINEA9, LINEA10, 4, 40
*NSET, NSET=RING1M
RINGlB,RINGlC,RINGlD,RINGlE,RINGlF,RINGlG,RIN

GlH
*NCOPY,SHIFT,CHANGE NU=+300,OLD

SET=RING1M,NEW SET=RING1N
0.0, 0.0, 1.25
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NSET, NSET=RING1
RINGlM,RINGlN

*ELEMENT, TYPE=C3D8R
15001, 2981, 15041, 15042, 2982, 3181, 15341,

15342, 3182
15041, 15041, 15081, 15082, 15042, 15341,

15381, 15382, 15342
15161, 15161, 15201, 15202, 15162, 15461,

15501, 15502, 15462
*ELGEN, ELSET=RING1A

15001, 32, 1, 1
*ELGEN, ELSET=RING1B

15041, 32, 1, 1, 3, 40, 40
*ELGEN, ELSET=RING1C
15161, 9, 1, l 2, 40, 40
*ELSET, ELSET=RING1

RINGlA, RINGlB, RING1C

*SOLID SECTION, ELSET=RING1,
************************

** STRUCTURAL RING 2

MATERIAL=RING
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**************** ********

*NODE, NSET=RING2A

16001, 24.8750, 0.0000, 31.8750

*NCOPY,SHIFT,MULTIPLE=32,CHANGE NU=+1,OLD

SET=RING2A,NEW SET=RING2A

0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +5.625
***** MODIFY NODES

*NODE, NSET=RING2A

16001, 24.8750,
16002, 24.7552,

16003, 24.3970,

16004, 23.8039,
16005, 22.9815,
16006, 21.9378,

16007, 20.6828,
16008, 19.2286,
16009, 17.5893,

*NODE, NSET=RING2B

0 . 00000,
2.4382,

4.8529,
7.2208,
9.5193,

11.7260,
13.8198,
15.7805,
17.5893,

32.7390
32.7285

32.6971
32.6452
32.5733
32.4820

32.3722
32.2450
32.1015

16177, 0.0000, 31.8750, 31.8750

*NCOPY,SHIFT,MULTIPLE=16,CHANGE NU=+1,OLD

SET=RING2B,NEW SET=RING2B

0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +5.625

*NODE
16161, 35.5417, 0.0000, 33.6722

16241, 40.8750, 0.0000, 34.1388

16165, 34.9105, 13.7148, 33.6169

16245, 40.8750, 15.8125, 34.1388

16250, 24.8125, 31.8750, 32.7335

16170, 15.0000, 31.8750, 31.8750

*NSET, NSET=LINEB1, GENERATE

16001, 16005, 1

*NGEN, NSET=LINEB2

16161, 16165, 1

*NGEN, NSET=LINEB3

16241, 16245, 1

*NSET, NSET=LINEB4, GENERATE

16005, 16010, 1
*NGEN, NSET=LINEB5
16165, 16170, 1

*NGEN, NSET=LINEB6
16245, 16250, 1
*NSET, NSET=LINEB7, GENERATE

16010, 16017, 1
*NGEN, NSET=LINEB8

16170, 16177, 1
*NSET, NSET=LINEB9, GENERATE

16017, 16033, 1
*NSET, NSET=LINEB10, GENERATE

16177, 16193, 1

*NFILL, NSET=RING2C
LINEB1, LINEB2, 4, 40

*NFILL, NSET=RING2D
LINEB2, LINEB3, 2, 40

*NFILL, NSET=RING2E
LINEB4, LINEB5, 4, 40

*NFILL, NSET=RING2F
LINEBS, LINEB6, 2, 40

*NFILL, NSET=RING2G
LINEB7, LINEB8, 4, 40

*NFILL, NSET=RING2H
LINEB9, LINEB10, 4, 40

*NSET, NSET=RING2M

RING2B,RING2C,RING2D,RING2E,RING2F,RING2G,RIN

G2H
*NCOPY,SHIFT,CHANGE NU=+300,OLD

SET=RING2M,NEW SET=RING2N

0.0, 0.0, 1.25

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NSET, NSET=RING2
RING2M,RING2N

*ELEMENT, TYPE=C3D8R
16001, 3981, 16041, 16042, 3982, 4181, 16341,

16342, 4182
16041, 16041, 16081, 16082, 16042, 16341,

16381, 16382, 16342
16161, 16161, 16201, 16202, 16162, 16461,

16501, 16502, 16462
*ELGEN, ELSET=RING2A

16001,- 32, 1, 1
*ELGEN, ELSET=RING2B

16041, 32, 1, 1, 3, 40, 40

*ELGEN, ELSET=RING2C
16161, 9, 1, 1, 2, 40, 40

*ELSET, ELSET=RING2
RING2A, RING2B, RING2C

*SOLID SECTION, ELSET=RING2, MATERIAL=RING
* ************** *********

** STRUCTURAL RING 3
* **** ** *** *** ** **** **** *

*NCOPY,SHIFT,CHANGE NU=+2000,OLD

SET=RING1,NEW SET=RING3

0.0, 0.0, 142.18

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

***** MODIFY NODES

17001, 24.8750, 0.0000, 156.1910

17002, 24.7552, 2.4382, 156.2015

17003, 24.3970, 4.8529, 156.2329

17004, 23.8039, 7.2208, 156.2848

17005, 22.9815, 9.5193, 156.3567

17006, 21.9378, 11.7260, 156.4480

17007, 20.6828, 13.8198, 156.5578

17008, 19.2286, 15.7805, 156.6850

17009, 17.5893, 17.5893, 156.8285

*ELEMENT, TYPE=C3D8R
17001, 8181, 17041, 17042, 8182, 8381, 17341,

17342, 8382

17041, 17041, 17081, 17082, 17042, 17341,

17381, 17382, 17342

17161, 17161, 17201, 17202, 17162, 17461,

17501, 17502, 17462

*ELGEN, ELSET=RING3A
17001, 32, 1, 1
*ELGEN, ELSET=RING3B
17041, 32, 1, 1, 3, 40, 40

*ELGEN, ELSET=RING3C

17161, 9, 1, 1, 2, 40, 40

*ELSET, ELSET=RING3
RING3A, RING3B, RING3C
*SOLID SECTION, ELSET=RING3, MATERIAL=RING

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

** STRUCTURAL RING 4
**** ** ****** *** * **** ****

*NCOPY,SHIFT,CHANGE NU=+2000,OLD

SET=RING2,NEW SET=RING4

0.0, 0.0, 142.18

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0

***** MODIFY NODES
18001, 24.8750, 0.0000, 17'

18002, 24.7552, 2.4382, 17'

18003, 24.3970, 4.8529, 17'

18004, 23.8039, 7.2208, 17'

18005, 22.9815, 9.5193, 17'

18006, 21.9378, 11.7260, 17'

18007, 20.6828, 13.8198, 17.

.0

74.9190
74.9085
14.8771
4.8252
74.7533
74.6620
74.5522
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18008, 19.2286, 15.7805, 174.4250

18009, 17.5893, 17.5893, 174.2815

*ELEM3NT, TYPE=C3D8R

18001, 9181, 18041, 18042, 9182, 9381, 18341,

18342, 9382

18041, 18041, 18081, 18082, 18042, 18341,

18381, 18382, 18342

18161, 18161, 18201, 18202, 18162, 18461,

18501, 18502, 18462

*ELGEN, ELSET=RING4A
18001, 32, 1, 1

*ELGEN, ELSET=RING4B

18041, 32, 1, 1, 3, 40, 40

*ELGEN, ELSET=RING4C
18161, 9, 1, 1, 2, 40, 40

*ELSET, ELSET=RING4

RING4A, RING4B, RING4C

*SOLID SECTION, ELSET=RING4, MATERIAL=RING
***************** ***

** FUEL BUNDLE A
********** **********

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

** OUTER FUEL RODS
********************

* NODE

61001, -14.2410,
61015, -6.3590,

61029, -6.3590,
61043, -14.2410,
61056, -14.2410,
*NGEN, NSET=FARO1

61001, 61015
61015, 61029
61029, 61043
61043, 61056

*NCOPY,SHIFT,CHANGE
SET=FARO2
0.0, 0.0, 2.0
0.0, 0.0, 0.0, 0.0,
*NCOPY,SHIFT,CHANGE
SET=FARO3
0.0, 0.0, 2.25

0.0, 0.0, 0.0, 0.0,
*NFILL, NSET=FARO3A

1.4090,
1.4090,
9.2910,
9.2910,
1.9720,

14.6400
14.6400
14.6400
14.6400
14.6400

*NCOPY, SHIFT, CHANGE NU=+400,OLD SET=FARO7,NEW

SET=FARO8
0.0, 0.0, 11.82

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARO8A
FARO7, FARO8, 2, 200

*NCOPY,SHIFT,CHANGE NU=+200,OLD SET=FARO8,NEW

SET=FARO9
0.0, 0.0, 0.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY, SHIFT, CHANGE NU=+400, OLD SET=FARO9,NEW

SET=FARO10
0.0, 0.0, 11.87

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARO1OA
FARO9, FARO10, 2, 200

*NSET, NSET=FAROR1

FARO7A,FARO8A,FARO9,FAROlOA
*NCOPY,SHIFT,CHANGE NU=+1400,OLD

SET=FAROR1,NEW SET=FAROR2

0.0, 0.0, 26.19
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY, SHIFT, CHANGE NU=+1400, OLD

SET=FAROR2,NEW SET=FAROR3

0.0, 0.0, 26.19
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FARORT, GENERATE
67801, 67856, 1

*NCOPY, SHIFT, CHANGE NU=+400 , OLD

SET=FARORT,NEW SET=FARO19

0.0, 0.0, 1.75

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARO19A

FARORT, FARO19, 2, 200

*NCOPY,SHIFT,CHANGE NU=+400,OLD

SET=FARO19,NEW SET=FARO20
0.0, 0.0, 16.88
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARO20A
FAROl9, FARO20, 2, 200

*NCOPY,SHIFT,CHANGE NU=+400,OLD

SET=FARO20,NEW SET=FARO21
0.0, 0.0, 1.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARO21A

FARO20, FARO21, 2, 200

*NCOPY,SHIFT,CHANGE NU=+200,OLD

SET=FARO21,NEW SET=FARO22
0.0, 0.0, 0.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FARO
FARO1,FARO2,FARO3A,FARO4A,FAROSA,FARO6A,FAROR
1,FAROR2,FAROR3
FARO19A,FARO20A,FARO21A,FARO22

*ELEMENT, TYPE=B31
61001, 61001, 61201

61201, 61201, 61401

69001, 69001, 69201

*ELGEN, ELSET=FAROS
61001, 56, 1, 1

69001, 56, 1, 1
*ELGEN, ELSET=FAROP

61201, 39, 200, 200, 56, 1, 1

*ELSET, ELSET=FARO

FAROS, FAROP
*BEAM SECTION, SECTION=PIPE, ELSET=FAROP,

MATERIAL=CLADO
0.2092, 0.0272

NU=+200,OLD SET=FARO1,NEW

0.0, 1.0, +0.0
NU=+400,OLD SET=FARO2,NEW

0.0, 1.0, +0.0

FARO2, FARO3, 2, 200

*NCOPY,SHIFT,CHANGE NU=+800,OLD SET=FARO3,NEW

SET=FARO4
0.0, 0.0, 22.215
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARO4A

FARO3, FARO4, 4, 200

*NCOPY,SHIFT,CHANGE NU=+400,OLD SET=FARO4,NEW

SET=FARO5
0.0, 0.0, 1.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NFILL, NSET=FAROSA
FARO4, FARO5, 2, 200
*NCOPY, SHIFT, CHANGE NU=+800, OLD SET=FAROS,NEW

SET=FARO6
0.0, 0.0, 24.44

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARO6A
FAROS, FARO6, 4, 200
*NCOPY,SHIFT,CHANGE NU=+400,OLD SET=FARO6,NEW

SET=FARO7
0.0, 0.0, 1.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARO7A
FARO6, FARO7, 2, 200
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1.0, 0.0, 0.0
*BEAM SECTION, SECTION=CIRC, ELSET=FAROS,

FIATERIAL=CLADO

0.2092
1.0, 0.0, 0.0

3, 4

** SIMULATION OF INNER FUEL RODS AND GRID

SPACERS
*********** **** ** *** **** ** ****** *** *** ****** *

*NODE,

61061,
61076,

61091,
61106,
61120,
61132,

61145,
61148,
61160,
61163,
61175,
61178,

61189,
*NGEN,

61061,
61076,

61091,
61106,

61132,
61148,

61163,
61178,

NSET=FARS1

-14.5225,
-6.0775,

-6.0775,
-14.5225,

-14.5225,
-13.9595,
-6.6405,
-6.6405,
-6.6405,
-7.2035,
-13.9595,
-13.9595,
-13.9595,
NSET=FARS1
61076
61091
61106
61120

61145
61160
61175
61189

1. 1275,
1.1275,
9.5725,

9.5725,
1.6905,

1.6905,
1.6905,
2.2535,
9.0095,
9.0095,
9.0095,
8.4465,
2.2535,

14.6400
14.6400

14.6400
14.6400
14.6400
14.6400
14.6400
14.6400
14.6400
14.6400
14.6400
14.6400
14.6400

*NCOPY,SHIFT,CHANGE NU=+400,OLD SET=FARS7,NEW

SET=FARS8
0.0, 0.0, 11.82

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS8A
FARS7, FARS8, 2, 200
*NCOPY, SHIFT, CHANGE NU=+200, OLD SET=FARS8,NEW

SET=FARS9
0.0, 0.0, 0.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY, SHIFT, CHANGE NU=+400,OLD SET=FARS9,NEW

SET=FARS10
0.0, 0.0, 11.87
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS1OA
FARS9, FARS10, 2, 200

*NSET, NSET=FARSR1
FARS7A,FARS8A,FARS9,FARS1OA
*NCOPY, SHIFT, CHANGE NU=+1400,OLD
SET=FARSR1,NEW SET=FARSR2
0.0, 0.0, 26.19
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+1400,OLD
SET=FARSR2,NEW SET=FARSR3
0.0, 0.0, 26.19
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FARSRT, GENERATE
67861, 67920, 1
67932, 67945, 1

67948, 67960, 1

67963, 67975, 1

67978, 67989, 1
*NCOPY,SHIFT,CHANGE NU=+400,OLD

SET=FARSRT,NEW SET=FARS19
0.0, 0.0, 1.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS19A

FARSRT, FARSl9, 2, 200
*NCOPY, SHIFT, CHANGE NU=+400, OLD

SET=FARS19,NEW SET=FARS20
0.0, 0.0, 16.88
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS2OA
FARS19, FARS20, 2, 200
*NCOPY,SHIFT,CHANGE NU=+400,OLD

SET=FARS20,NEW SET=FARS21
0.0, 0.0, 1.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS21A
FARS20, FARS21, 2, 200
*NCOPY,SHIFT,CHANGE NU=+200,OLD

SET=FARS21,NEW SET=FARS22
0.0, 0.0, 0.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FARS
FARSl,FARS2,FARS3A,FARS4A,FARS5A,FARS6A,FARSR

1,FARSR2,FARSR3
FARS19A,FARS20A,FARS21A,FARS22

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

** INNER FUEL RODS ELEMENT
*** ********* *** **** **** ***

*ELEMENT, TYPE=S4R, ELSET=FARI

61132, 61132, 61332, 61333, 61133

61145, 61145, 61345, 61348, 61148

61148, 61148, 61348, 61349, 61149

61160, 61160, 61360, 61363, 61163
61163, 61163, 61363, 61364, 61164

61175, 61175, 61375, 61378, 61178
61178, 61178, 61378, 61379, 61179

*NCOPY,SHIFT,CHANGE
SET=FARS2
0.0, 0.0, 2.0
0.0, 0.0, 0.0, 0.0,
*NCOPY,SHIFT,CHANGE
SET=FARS3
0.0, 0.0, 2.25
0.0, 0.0, 0.0, 0.0,

NU=+200,OLD SET=FARS1,NEW

0.0, 1.0, +0.0
NU=+400,OLD SET=FARS2,NEW

0.0, 1.0, +0.0

*NFILL, NSET=FARS3A
FARS2, FARS3, 2, 200
*NCOPY,SHIFT,CHANGE NU=+800,OLD SET=FARS3,NEW
SET=FARS4
0.0, 0.0, 22.215
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NFILL, NSET=FARS4A
FARS3, FARS4, 4, 200
*NCOPY,SHIFT,CHANGE NU=+400,OLD SET=FARS4,NEW

SET=FARS5
0.0, 0.0, 1.75

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NFILL, NSET=FARS5A
FARS4, FARS5, 2, 200
*NCOPY, SHIFT, CHANGE NU=+800,OLD SET=FARS5,NEW

SET=FARS6
0.0, 0.0, 24.44
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NFILL, NSET=FARS6A
FARS5, FARS6, 4, 200

*NCOPY,SHIFT, CHANGE NU=+400 , OLD SET=FARS6 ,NEW

SET=FARS7
0.0, 0.0, 1.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NFILL, NSET=FARS7A
FARS6, FARS7, 2, 200
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61189, 61189, 61389, 61332, 61132

*ELGEN, ELSET=FARI

61132, 13, 1, 1, 41, 200, 200

61145, 41, 200, 200

61148, 12, 1, 1, 41, 200, 200

61160, 41, 200, 200

61163, 12, 1, 1, 41, 200, 200

61175, 41, 200, 200

61178, 11, 1, 1, 41, 200, 200

61189, 41, 200, 200

*SHELL SECTION, ELSET=FARI, MATERIAL=CLADI

0.25
*************** *************

** ROD GRID SPACERS
* ** **** *** ** *** **** *******

* GRID SPACER 1

*ELEMENT, TYPE=S4R, ELSET=FAG1BR

61261, 61261, 61461, 61462, 61262

61320, 61320, 61520, 61461, 61261

*ELGEN, ELSET=FAG1BR
61261, 59, 1, 1

*ELEMENT, TYPE=S4R, ELSET=FAGlBS

61061,
61076,
61077,

61091,
61092,
61106,
61107,

61119,

61262,
61277,
61278,

61292,
61293,

61307,
61308,
61320,

61462,
61477,
61478,
61492,
61493,

61507,

61508,
61520,

61532,
61545,
61548,
61560,
61563,

61575,
61578,
61532,

61332
61345
61348
61360
61363
61375
61378
61332

*ELGEN, ELSET=FAGlBS

61061, 14, 1, 1

61077, 13, 1, 1

61092, 13, 1, 1
61107, 12, 1, 1

*ELSET, ELSET=FAG1B

FAGlBR, FAGlBS

*ELCOPY, OLD SET=FAG1BR,NEW SET=FAG1TR, ELEMENT

SH=200,SHIFT NOD=200

*ELCOPY,OLD SET=FAGlBS,NEW SET=FAGlTS,ELEMENT

SH=600,SHIFT NOD=200

*ELSET, ELSET=FAG1R

FAG1BR, FAG1TR
*ELSET, ELSET=FAG1S

FAGlBS, FAGITS
*ELSET, ELSET=FAG1

FAG1R, FAGIS
*SHELL SECTION, ELSET=FAG1R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG1S, MATERIAL=CLADG

0.0747
***** GRID SPACER 2 (HTP)

*ELCOPY,OLD SET=FAG1R,NEW SET=FAG2R,ELEMENT

SH=1200,SHIFT NOD=1200

*ELCOPY,OLD SET=FAG1S,NEW SET=FAG2S,ELEMENT

SH=1200,SHIFT NOD=1200
*ELSET, ELSET=FAG2

FAG2R, FAG2S

*SHELL SECTION, ELSET=FAG2R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG2S, MATERIAL=CLADG

0.0747
*1*1* GRID SPACER 3 (HTP)

*ELCOPY,OLD SET=FAG2R,NEW SET=FAG3R,ELEMENT

SH=1200,SHIFT NOD=1200

*ELCOPY, OLD SET=FAG2S,NEW SET=FAG3S, ELEMENT

SH=1200,SHIFT NOD=1200

*ELSET, ELSET=FAG3

FAG3R, FAG3S
*SHELL SECTION, ELSET=FAG3R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG3S, MATERIAL=CLADG

0.0747
***** GRID SPACER 4 (IFM)

*ELCOPY,OLD SET=FAGlBR,NEW SET=FAG4R,ELEMENT

SH=3200,SHIFT NOD=3200
*ELCOPY, OLD SET=FAGlBS,NEW SET=FAG4S, ELEMENT

SH=3200,SHIFT NOD=3200
*ELSET, ELSET=FAG4

FAG4R, FAG4S
*SHELL SECTION, ELSET=FAG4R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG4S, MATERIAL=CLADG

0.0747
***** GRID SPACER 5 (HTP)

*ELCOPY,OLD SET=FAG3R,NEW SET=FAGSR,ELEMENT

SH=1400,SHIFT NOD=1400
*ELCOPY,OLD SET=FAG3S,NEW SET=FAG5S,ELEMENT

SH=1400,SHIFT NOD=1400
*ELSET, ELSET=FAGS

FAG5R, FAG5S
*SHELL SECTION, ELSET=FAG5R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAGSS, MATERIAL=CLADG

0.0747
***** GRID SPACER 6 (IFM)

*ELCOPY,OLD SET=FAG4R,NEW SET=FAG6R,ELEMENT

SH=1400,SHIFT NOD=1400

*ELCOPY,OLD SET=FAG4S,NEW SET=FAG6S,ELEMENT

SH=1400,SHIFT NOD=1400
*ELSET, ELSET=FAG6

FAG6R, FAG6S
*SHELL SECTION, ELSET=FAG6R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG6S, MATERIAL=CLADG

0.0747
***** GRID SPACER 7 (HTP)

*ELCOPY, OLD SET=FAG5R,NEW SET=FAG7R, ELEMENT

SH=1400,SHIFT NOD=1400

*ELCOPY, OLD SET=FAGSS,NEW SET=FAG7S, ELEMENT

SH=1400,SHIFT NOD=1400
*ELSET, ELSET=FAG7

FAG7R, FAG7S
*SHELL SECTION, ELSET=FAG7R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG7S, MATERIAL=CLADG

0.0747
**'** GRID SPACER 8 (IFM)

*ELCOPY,OLD SET=FAG6R,NEW SET=FAG8R,ELEMENT

SH=1400,SHIFT NOD=1400

*ELCOPY,OLD SET=FAG6S,NEW SET=FAG8S,ELEMENT

SH=1400,SHIFT NOD=1400

*ELSET, ELSET=FAG8

FAG8R, FAG8S

*SHELL SECTION, ELSET=FAG8R, MATERIAL=CLADG

0.0747

*SHELL SECTION, ELSET=FAG8S, MATERIAL=CLADG

0.0747
***** GRID SPACER 9 (HTP)

*ELCOPY, OLD SET=FAG7R,NEW SET=FAG9R, ELEMENT

SH=1400,SHIFT NOD=1400

*ELCOPY,OLD SET=FAG7S,NEW SET=FAG9S,ELEMENT

SH=1400,SHIFT NOD=1400

*ELSET, ELSET=FAG9

FAG9R, FAG9S
*SHELL SECTION, ELSET=FAG9R, MATERIAL=CLADG

0.0747

E-8-359



NEDO-10084-5
January 2002

*SHELL SECTION, ELSET=FAG9S, MATERIAL=CLADG

0.0747
***** GRID SPACER 10 (HTP)

*ELCOPY,OLD SET=FAG9R,NEW SET=FAG1OR,ELEMENT

SH=800,SHIFT NOD=800

*ELCOPY,OLD SET=FAG9S,NEW SET=FAG1OS,ELEMENT

SH=800,SHIFT NOD=800

*ELSET, ELSET=FAG10
FAGlOR, FAG10S

*SHELL SECTION, ELSET=FAG1OR, MATERIAL=CLADG

0.0747

*SHELL SECTION, ELSET=FAG1OS, MATERIAL=CLADG

0.0747
*********** ** *** **** *** **** *

** BOTTOM TIE PLATE

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

*NCOPY, SHIFT, CHANGE NU=-200,OLD SET=FARS1,NEW

SET=FARB1
0.0, 0.0, -2.52

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NODE, NSET=FARSI

61121, -11.7075, 3.9425, 14.6400

61122, -8.8925, 3.9425, 14.6400

61123, -11.7075, 6.757S, 14.6400

61124, -8.8925, 6.7575, 14.6400

*NCOPY, SHIFT, CHANGE NU=-200,OLD SET=FARSI,NEW

SET=FARB1
0.0, 0.0, -2.52
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FABM
FARS1, FARSI, FARBI
**E*R**

*ELEMENT, TYPE=C3D8R, ELSET=FABM

60924,
61156,
60956,
61086,
60907,
61175,
60975,
61171,
60971,
61166,

60966,
61160,
60960,
61090,
*SOLID

60924,
61160,
60956,
61090,
60907,
61105,
60975,
61101,
60971,
61096,
60966,
61092,
60960,
61091,

60956,
61166
60886,
61160
60975,
61106
60971,
61105
60966,
61101
60960,
61096
60890,
61092

60960, 60966, 61124,

60890, 60960, 61156,

60905, 60906, 61107,

60901, 60905, 61175,

60896, 60901, 61171,

60892, 60896, 61166,

60891, 60892, 61160,

SECTION, ELSET=FABM, MATERIAL=S304F
****************************

** TOP TIE PLATE
******************** ********

*NCOPY,SHIFT,CHANGE
SET=FATP1
0.0, 0.0, 156.23

0.0, 0.0, 0.0, 0.0,

*NCOPY, SHIFT, CHANGE

SET=FATP2
0.0, 0.0, 3.48

0.0, 0.0, 0.0, 0.0,

*NSET, NSET=FATP
FATP1, FATP2

NU=8600,OLD SET=FABM,NEW

0.0, 1.0, +0.0

NU=200,OLD SET=FATP1,NEW

0.0, 1.0, +0.0

60861,
61062,
60862,
61066,

60866,
61071,
60871,
61075,
6087S,
61076,
60920,
61132,
60932,
61136,
60936,
61141,
60941,
61145,
6094S,
61077,
60916,
61186,

60986,
61121,
60921,
61122,
60922,
61151,
60951,
61081,

60911,
61181,

60951,
61123,
60923,
61124,

60861,
61132,
60862,
61136,
60866,
61141,
60871,
61145,

60875,
61077,
60920,
61186,
60932,
61121,
60936,
61122,
60941,
61151,
60945,
61081,
60916,
61181,
60986,
61123,
60921,
61124,
60922,
61156,
60951,
61086,

60911,
61175,
60981,
61171,
60923,
61166,

60862,
61120

60866,
61132
60871,
61136
60875,
61141
60876,
61145
60932,
61116
60936,
61186
60941,
61121
60945,
61122

60877,
61151
60986,
61111
60921,
61181
60922,
61123
60951,
61124
60881,
61156
60981,
61107
60923,
61175
60924,
61171

60932, 60920, 61061,

60936, 60932, 61062,

60941, 60936, 61066,

60945, 60941, 61071,

60877, 60945, 61075,

60986, 60916, 61120,

*ELCOPY,OLD SET=FABM,NEW SET=FATP,ELEMENT

SH=8600,SHIFT NOD=8600
*SOLID SECTION, ELSET=FATP, MATERIAL=S304F
* *** *** ** *** *** *** ** * ***** **

** GUIDE AND INST. TUBES
** ************** ******** ****

*ELEMENT, TYPE=B31, ELSET=TUBEA

61195, 61132, 61332

61196, 61145, 61345

61197, 61160, 61360
61198, 61175, 61375

*ELGEN, ELSET=TUBEA
61195, 42, 200, 200

61196, 42, 200, 200

61197, 42, 200, 200

61198, 42, 200, 200

*BEAM SECTION, SECTION=CIRC, ELSET=TUBEA,

MATERIAL=CLADT
0.4280
1.0, 0.0, 0.0
******* *********** **** *******

** FUEL ROD VS GRID SPACER
*****************************

***01

60921, 60986,

60922, 60921,

61132,

61136,

60951, 60922, 61141,

60881, 60951, 61145,

60981, 60911, 61116,

60923, 60981,

60924, 60923,

61186,

61121,

*EQUATION
3
61401, 1,
*EQUATION
3
61401, 2,

*EQUATION
3
62601, 1,

*EQUATION

1.0, 61461, 1, -0.5, 61462, 1, -0.5

1.0, 61461, 2, -0.5, 61462, 2, -0.5

1.0, 62661, 1, -0.5, 62662, 1, -0.5
60956, 60924, 61122,

60886, 60956, 61151,

60975, 60907, 61111,

60971, 60975, 61181,

60966, 60971, 61123,

3

62601, 2, 1.0,
*EQUATION

62661, 2, -0.5, 62662, 2, -0.5

3

63801, 1, 1.0, 63861, 1, -0.5,

*EQUATION
3

63862, 1, -0.5
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63801, 2, 1.0, 63861, 2, -0.5, 63862, 2, -0.5 3

*EQUATION 65202, 1, 1.0, 65262, 1, -0.5, 65263, 1, -0.5

3 *EQUAT7ON

64401, 1, 1.0, 64461, 1, -0.5, 64462, 1, -0.5 3

*EQUATION 65202, 2, 1.0, 65262, 2, -0.5, 65263, 2, -0.5

3 *EQUATION

64401, 2, 1.0, 64461, 2, -0.5, 64462, 2, -0.5 3

*EQUATION 66002, 1, 1.0, 66062, 1, -0.5, 66063, 1, -0.5

3 *EQUATION

65201, 1, 1.0, 65261, 1, -0.5, 65262, 1, -0.5 3

*EQUATION 66002, 2, 1.0, 66062, 2, -0.5, 66063, 2, -0.5

3 *EQUATION

65201, 2, 1.0, 65261, 2, -0.5, 65262, 2, -0.5 3

*EQUATION 66602, 1, 1.0, 66662, 1, -0.5, 66663, 1, -0.5

3 *EQUATION

66001, 1, 1.0, 66061, 1, -0.5, 66062, 1, -0.5 3

*EQUATION 66602, 2, 1.0, 66662, 2, -0.5, 66663, 2, -0.5

3 *EQUATION

66001, 2, 1.0, 66061, 2, -0.5, 66062, 2, -0.5 3

*EQUATION 67402, 1, 1.0, 67462, 1, -0.5, 67463, 1, -0.5

3 *EQUATION

66601, 1, 1.0, 66661, 1, -0.5, 66662, 1, -0.5 3

*EQUATION 67402, 2, 1.0, 67462, 2, -0.5, 67463, 2, -0.5

3 *EQUATION

66601, 2, 1.0, 66661, 2, -0.5, 66662, 2, -0.5 3

*EQUATION 68002, 1, 1.0, 68062, 1, -0.5, 68063, 1, -0.5

3 *EQUATION

67401, 1, 1.0, 67461, 1, -0.5, 67462, 1, -0.5 3

*EQUATION 68002, 2, 1.0, 68062, 2, -0.5, 68063, 2, -0.5

3 *EQUATION

67401, 2, 1.0, 67461, 2, -0.5, 67462, 2, -0.5 3

*EQUATION 68802, 1, 1.0, 68862, 1, -0.5, 68863, 1, -0.5

3 *EQUATION

68001, 1, 1.0, 68061, 1, -0.5, 68062, 1, -0.5 3

*EQUATION 68802, 2, 1.0, 68862, 2, -0.5, 68863, 2, -0.5

3 ***** 03

68001, 2, 1.0, 68061, 2, -0.5, 68062, 2, -0.5 *EQUATION

*EQUATION 3

3 61403, 1, 1.0, 61463, 1, -0.5, 61464, 1, -0.5

68801, 1, 1.0, 68861, 1, -0.5, 68862, 1, -0.5 *EQUATION

*EQUATION 3

3 61403, 2, 1.0, 61463, 2, -0.5, 61464, 2, -0.5

68801, 2, 1.0, 68861, 2, -0.5, 68862, 2, -0.5 *EQUATION

***** 02 3

*EQUATION 62603, 1, 1.0, 62663, 1, -0.5, 62664, 1, -0.5

3 *EQUATION

61402, 1, 1.0, 61462, 1, -0.5, 61463, 1, -0.5 3

*EQUATION 62603, 2, 1.0, 62663, 2, -0.5, 62664, 2, -0.5

3 *EQUATION

61402, 2, 1.0, 61462, 2, -0.5, 61463, 2, -0.5 3

*EQUATION 63803, 1, 1.0, 63863, 1, -0.5, 63864, 1, -0.5

3 *EQUATION

62602, 1, 1.0, 62662, 1, -0.5, 62663, 1, -0.5 3

*EQUATION 63803, 2, 1.0, 63863, 2, -0.5, 63864, 2, -0.5

3 *EQUATION

62602, 2, 1.0, 62662, 2, -0.5, 62663, 2, -0.5 3

*EQUATION 64403, 1, 1.0, 64463, 1, -0.5, 64464, 1, -0.5

3 *EQUATION

63802, 1, 1.0, 63862, 1, -0.5, 63863, 1, -0.5 3

*EQUATION 64403, 2, 1.0, 64463, 2, -0.5, 64464, 2, -0.5

3 *EQUATION

63802, 2, 1.0, 63862, 2, -0.5, 63863, 2, -0.5 3

*EQUATION 65203, 1, 1.0, 65263, 1, -0.5, 65264, 1, -0.5

3 *EQUATION

64402, 1, 1.0, 64462, 1, -0.5, 64463, 1, -0.5 3

*EQUATION 65203, 2, 1.0, 65263, 2, -0.5, 65264, 2, -0.5

3 *EQUATION

64402, 2, 1.0, 64462, 2, -0.5, 64463, 2, -0.5 3

*EQUATION 66003, 1, 1.0, 66063, 1, -0.5, 66064, 1, -0.5
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*EQUATION

3
66003, 2, 1.0, 66063, 2, -0.5, 66064, 2,

66604, 2, 1.0, 66664, 2, -0.5, 66665, 2, -0.5

* EQUATION
3

*EQUATION

3
66603, 1, 1.0, 66663,
*EQUATION

3
66603, 2, 1.0, 66663,
*EQUATION
3
67403, 1, 1.0, 67463,
*EQUATION

3
67403, 2, 1.0, 67463,

*EQUATION
3
68003, 1, 1.0, 68063,
*EQUATION

3
68003, 2, 1.0, 68063,
*EQUATION

3
68803, 1, 1.0, 68863,
*EQUATION

3
68803, 2, 1.0, 68863,
***** 04
*EQUATION

3
61404, 1, 1.0, 61464,

*EQUATION

3
61404, 2, 1.0, 61464,

*EQUATION

3
62604, 1, 1.0, 62664,

*EQUATION
3
62604, 2, 1.0, 62664,

*EQUATION

3
63804, 1, 1.0, 63864,

*EQUATION

3
63804, 2, 1.0, 63864,
*EQUATION

3
64404, 1, 1.0, 64464,
*EQUATION

3
64404, 2, 1.0, 64464,

*EQUATION
3
65204, 1, 1.0, 65264,
*EQUATION

3
65204, 2, 1.0, 65264,

*EQUATION

3
66004, 1, 1.0, 66064,
*EQUATION

3
66004, 2, 1.0, 66064,

*EQUATION
3
66604, 1, 1.0, 66664,
*EQUATION

3

1 ,

2,

1,

2,

1,

2 ,

1,

2,

1,

2,

1 ,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0.5,I

-0 .5,

-0 .5,

-0 .5,

-0.5,

-0. 5,

-0 .5,

-0 .5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

66664,

66664,

67464,

67464,

68064,

68064,

68864,

68864,

61465,

61465,

62665,

62665,

63865,

63865,

64465,

64465,

65265,

65265,

66065,

66065,

66665,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

67404, 1, 1.0,
*EQUATION
3
67404, 2, 1.0,
*EQUATION
3
68004, 1, 1.0,
*EQUATION
3
68004, 2, 1.0,

*EQUATION
3
68804, 1, 1.0,
*EQUATION
3
68804, 2, 1.0,
***** 05

*EQUATION
3
61405, 1, 1.0,
*EQUATION
3
61405, 2, 1.0,
*EQUATION
3
62605, 1, 1.0,
*EQUATION
3
62605, 2, 1.0,
*EQUATION
3
63805, 1, 1.0,
*EQUATION
3
63805, 2, 1.0,
*EQUATION
3
64405, 1, 1.0,
*EQUATION
3
64405, 2, 1.0,
*EQUATION
3
65205, 1, 1.0,
*EQUATION
3
65205, 2, 1.0,
*EQUATION
3
66005, 1, 1.0,
*EQUATION

3
66005, 2, 1.0,

*EQUATION
3

66605, 1, 1.0,
*EQUATION

3
66605, 2, 1.0,
*EQUATION
3
67405, 1, 1.0,
*EQUATION

3
67405, 2, 1.0,
*EQUATION

67464, 1,

67464, 2,

68064, 1,

68064, 2,

68864, 1,

68864, 2,

61465, 1,

61465, 2,

62665, 1,

62665, 2,

63865, 1,

63865, 2,

64465, 1,

64465, 2,

65265, 1,

65265, 2,

66065, 1,

66065, 2,

66665, 1,

66665, 2,

67465, 1,

67465, 2,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

67465,

67465,

68065,

68065,

68865,

68865,

61466,

61466,

62666,

62666,

63866,

63866,

64466,

64466,

65266,

65266,

66066,

66066,

66666,

66666,

67466,

67466,

1 ,

2,

1,

2,

1,

2,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5
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3
68005, 1, 1
* EQUATION

3
68005, 2, 1
*EQUATION

3
68805, 1, 1

*EQUATION
3
68805, 2, 1
***** 06

*EQUATION
3

61406, 1, I
*EQUATION

3
61406, 2, 2
*EQUATION

3

62606, 1, 3
*EQUATION

3
62606, 2,1

*EQUATION

3
63806, 1,
*EQUATION

3
63806, 2,

*EQUATION

3
64406, 1,
*EQUATION

3
64406, 2,
*EQUATION

3
65206, 1,
*EQUATION

3
65206, 2,

*EQUATION

3
66006, 1,
*EQUATION

3
66006, 2,
*EQUATION

3
66606, 1,
*EQUATION

3
66606, 2,

*EQUATION

3
67406, 1,
*EQUATION

3
67406, 2,
*EQUATION

3
68006, 1,
*EQUATION

3
68006, 2,

*EQUATION

3
68806, 1,

.0,

.0,

~.0,

L..0,

[..0,

[.0,

1.0,

1.0 ,

1. 0,

1.0 ,

1. 0 ,

1.0 ,

1. 0 ,

1. 0 ,1.0,

1. 0 ,

1 . 0 ,

I1. O ,

1.0,

1. 0 ,

1 . O ,

I. 0,

1 . 0 ,

1 . 0 ,

68065,

68065,

68865,

68865,

1,

2,

1 ,

2 ,

61466,

61466,

62666,

62666,

63866,

63866,

64466,

64466,

65266,

65266,

66066,

66066,

66666,

66666,

67466,

67466,

68066,

68066,

68866,

1,

2,

1 ,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0. 5,

-0.5,

-0. 5,

-0. 5,

-0.5,

-0. 5,

-0. 5,

-0.5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

- 0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

68066,

68066,

68866,

68866,

1,

2,

1 ,

2 ,

61467,

61467,

62667,

62667,

63867,

63867,

64467,

64467,

65267,

65267,

66067,

66067,

666667,

66667,

67467,

67467,

68067,

68067,

68867,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

I1,

2 ,

1 ,

-0 .5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

*EQUATION

3
68806, 2,

***** 07

*EQUATION
3
61407, 1,
*EQUATION

3
61407, 2,

*EQUATION

3
62607, 1,
*EQUATION

3
62607, 2,
*EQUATION
3
63807, 1,

*EQUATION

3
63807, 2,
*EQUATION
3
64407, 1,
*EQUATION

3
64407, 2,
*EQUATION

3
65207, 1,
*EQUATION

3
65207, 2,
*EQUATION

3
66007, 1,
*EQUATION

3
66007, 2,
*EQUATION

3,
66607, 1,

*EQUATION

3
66607, 2,
*EQUATION
3
67407, 1,
*EQUATION
3
67407, 2,
*EQUATION

3
68007, 1,

*EQUATION

3
68007, 2,
*EQUATION
3
68807, 1,
*EQUATION

3
68807, 2,
***** 08

*EQUATION

3
61408, 1,

*EQUATION

[. 0 ,

[. 0 ,

1.0,

1. 0 ,

1. 0,

1. 0,

1 .0,

1. 0,

1. 0,

1.0,

1 .0,

1.0,

1. 0,

1. 0,

1.0,

1.0,

1. 0 ,

1 .0,

1.0,

1. 0,

61467,

61467,

62667,

62667,

63867,

63867,

64467,

64467,

65267,

65267,

66067,

66067,

66667,

66667,

67467,

67467,

68067,

68067,

68867,

68567,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

I1,

2 ,

[.0, 68866, 2, -0.5, 68867, 2, -0.5

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

61468,

61468,

62668,

62668,

63868,

63868,

64468,

64468,

65268,

65268,

66068,

66068,

66668,

66668,

67468,

67468,

68068,

68068,

68868,

68868,

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1.0, 61468, 1, -0.5, 61469, 1, -0.5
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3
61408, 2, 1.0, 6

*EQUATION

3
62608, 1, 1.0, 6
*EQUATION

3
62608, 2, 1.0, 6
*EQUATION

3
63808, 1, 1.0, 6

*EQUATION

3
63808, 2, 1.0, 6

*EQUATION

3
64408, 1, 1.0,
*EQUATION

3
64408, 2, 1.0,

*EQUATION
3
65208, 1, 1.0,
*EQUATION

3
65208, 2, 1.0,

*EQUATION
3
66008, 1, 1.0,

*EQUATION

3
66008, 2, 1.0,

*EQUATION
3
66608, 1, 1.0,

*EQUATION
3
66608, 2, 1.0,

*EQUATION
3
67408, 1, 1.0,

*EQUATION
3 .
67408, 2, 1.0,

-EQUATION
3
680G8, 1, 1.0,
*EQUATION
3
68008, 2, 1.0,

*EQUATION

3
68808, 1, 1.0,

*EQUATION

3
68808, 2, 1.0,
***** 09

*EQUATION

3
61409, 1, 1.0,
*EQUATION

3
61409, 2, 1.0,

*EQUATION
3
62609, 1, 1.0,
*EQUATION

3
62609, 2, 1.0,

61468,

62668,

;2668,

63868,

63868,

64468,

64468,

65268,

65268,

66068,

66068,

66668,

66668,

67468,

67468,

68068,

68068,

68868,

68868,

61469,

61469,

62669,

62669,

L,

I,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2.,

1

2

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5

61469,

62669,

62669,

63869,

63869,

64469,

64469,

65269,

65269,

66069,

66069,

66669,

66669,

67469,

67469,

68069,

68069,

68869,

68869,

61470,

61470,

62670,

62670,

2,

1,

2,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 *

2

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

*EQUATION
3
63809, 1, 1.0, 63869, 1, -0.5, 63870, 1, -0.5

*EQUATION

3
63809, 2, 1
*EQUATION

3
64409, 1,
*EQUATION

3
64409, 2,

*EQUATION
3
65209, 1,
*EQUATION

3
65209, 2,

*EQUATION
3
66009, 1,
*EQUATION

3
66009, 2,

*EQUATION

3
66609, 1,

*EQUATION

3
66609, 2,

*EQUATION

3
67409, 1,

*EQUATION

3
67409, 2,

*EQUATION

3
68009, 1,

*EQUATION
3
68009, 2,
*EQUATION
3
68809, 1,

*EQUATION
3
68809, 2,
***** 10

*EQUATION

3
61410, 1,

*EQUATION
3
61410, 2,
*EQUATION

3
62610, 1,

*EQUATION

3
62610, 2,

*EQUATION

3
63810, 1,
*EQUATION

1 . 0 ,

L.0 ,

L.0 ,

I. 0 ,

1.0 ,

1.0 ,

1. 0 ,

1. 0 ,

1.0,

1. 0 ,

1. 0 ,

1. 0 ,

1. 0 ,

1. 0 ,

1. 0 ,

1 .0,

1.0,

1.0,

1.0,

1.0O

63869,

64469,

64469,

65269,

65269,

66069,

66069,

66669,

66669,

67469,

67469,

68069,

68069,

68869,

68869,

61470,

61470,

I62670,

62670,

63870,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2,

1,

2,

1,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

63870,

64470,

64470,

65270,

65270,

66070,

66070,

666670,

66670,

67470,

67470,

68070,

68070,

68870,

68870,

61471,

61471,

62671,

62671,

63871,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

1,

2,

1 ,

2 ,

-0. 5

-0. 5

- 0. 5

- 0. 5

1,

2,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

3
63810, 2, 1.0,

*EQUATION
3

63870, 2, -0.5, 63871, 2, -0.5

E-8-364
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64410, 1, 1.0,
*EQUATION
3
64410, 2, 1.0,

*EQUATION
3
65210, 1, 1.0,

*EQUATION

3
65210, 2, 1.0,

*EQUATION

3
66010, 1, 1.0,

*EQUATION

3
66010, 2, 1.0,

*EQUATION

3
66610, 1, 1.0,

*EQUATION

3
66610, 2, 1.0,

*EQUATION

3
67410, 1, 1.0,
*EQUATION

3
67410, 2, 1.0,

*EQUATION

3
68010, 1, 1.0,

*EQUATION

3
68010, 2, 1.0,

*EQUATION

3
68810, 1, 1.0,

*EQUATION

3
68810, 2, 1.0,
***** 11

*EQUATION

3
61411, 1, 1.0,
*EQUATION

3
61411, 2, 1.0,

*EQUATION

3
62611, 1, 1.0,

*EQUATION

3
62611, 2, 1.0,

*EQUATION

3
63811, 1, 1.0,

*EQUATION

3
63811, 2, 1.0,

*EQUATION

3
64411, 1, 1.0,
*EQUATION

3
64411, 2, 1.0,

54470,

54470,

65270,

65270,

66070,

66070,

66670,

66670,

67470,

67470,

68070,

68070,

68870,

68870,

61471,

61471,

62671,

62671,

63871,

63871,

64471,

64471,

2,3.,

2,

1,

2,1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

64471, 1

64471,

65271,

65271,

66071,

66071,

66671,

66671,

67471,

67471,

68071,

68071,

68871,

68871,

61472,

61472,

62672,

62672,

63872,

63872,

64472,

64472,

1,

2,

2,

1,

2,

1,2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

3
65211, 2, 1.0,

*EQUATION
3

66011, 1, 1.0,

*EQUATION

3

66011, 2, 1.0,
*EQUATION
3
66611, 1, 1.0,
*EQUATION
3
66611, 2, 1.0,
*EQUATION
3

67411, 1, 1.0,
*EQUATION

3
67411, 2, 1.0,

*EQUATION
3

68011, 1, 1.0,
*EQUATION
3
68011, 2, 1.0,

*EQUATION

3

68811, 1, 1.0,
*EQUATION

3
68811, 2, 1.0,

***** 12

*EQUATION

3
61412, 1, 1.0,
*EQUATION

3
61412, 2, 1.0,

*EQUATION
3
62612, 1, 1.0,

*EQUATION
3
62612, 2, 1.0,

*EQUATION
3
63812, 1, 1.0,

*EQUATION
3
63812, 2, 1.0,
*EQUATION

3
64412, 1, 1.0,

*EQUATION
3
64412, 2, 1.0,
*EQUATION

3
65212, 1, 1.0,
*EQUATION

3
65212, 2, 1.0,

*EQUATION

3
66012, 1, 1.0,

*EQUATION
3
66012, 2, 1.0,

55271,

56071,

66071,

566671,

66671,

67471,

67471,

68071,

68071,

68871,

68871,

61472,

61472,

62672,

62672,

63872,

63872,

64472,

64472,

65272,

65272,

66072,

66072,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2

-0.5, (

-0.5,I

-0 .5 ,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0. 5,

-0.5,

-0 . 5,

-0 . 5,

-0 . 5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0 . 5,

-0.5,

I-0.5,

55272,

56072,

66072,

66672,

666672,

67472,

67472,

68072,

68072,

68872,

68872,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-O.S

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0O.S

-0.5

-0.5

-0 . 5

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5

-0.5

-0.5

1,

2,

1,

2,

1,

2,

1,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

614-73,

61473,

62673,

62673,

63873,

63873,

64473,

64473,

65273,

65273,

66073,

66073,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

I1,

2 ,

2

*EQUATION
3
65211, 1, 1.0, 65271, 1,

*EQUATION

-0.5, 65272, 1, -0.5

E-8-365
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*EQUATION

3
66612, 1,
*EQUATION

3
66612, 2,

*EQUATION
3
67412, 1,
*EQUATION
3
67412, 2,
*EQUATION

3
68012, 1,
*EQUATION

3
68012, 2,
*EQUATION

3
68812; 1,
*EQUATION

3
68812, 2,
***** 13
*EQUATION

3
61413, 1,
*EQUATION

3
61413, 2,

*EQUATION

3
62613, 1,
*EQUATION

3
62613, 2,
*EQUATION

3
63813, 1,
*EQUATION

3
63813, 2,
*EQUATION

3
64413, 1,
*EQUATION

3
64413, 2,
*EQUATION

3
65213, 1,
*EQUATION

3
65213, 2,
*EQUATION

3
66013, 1,
*EQUATION

3
66013, 2,
*EQUATION

3
66613, 1,
*EQUATION

3
66613, 2,
*EQUATION

3

1.0,

1. 0,

1.0,

1.0,

1. 0 ,

1.0,

1.0,

1.0,

1 .0,

1. 0,

1 .0,

1. 0,

1.0,

1.0,

1. 0,

1. 0,

1.0,

1.0,

1.0,

1. 0,

1. 0,

66672,

66672,

67472,

67472,

68072,

68072,

68872,

68872,

61473,

61473,

62673,

62673,

63873,

63873,

64473,

64473,

65273,

65273,

66073,

66073,

66673,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

66673,

66673,

67473,

67473,

68073,

68073,

68873,

68873,

61474,

61474,

62674,

62674,

63874,

63874,

64474,

64474,

65274,

65274,

66074,

66074,

66674,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

67413, 1, 1.0,

*EQUATION
3
67413, 2, 1.0,

*EQUATION
3
68013, 1, 1.0,
*EQUATION
3
68013, 2, 1.0,
*EQUATION
3
68813, 1, 1.0,
*EQUATION
3
68813, 2, 1.0,

***** 14
*EQUATION

3
61414, 1, 1.0,
*EQUATION

3
61414, 2, 1.0,
*EQUATION
3
62614, 1, 1.0,

*EQUATION
3
62614, 2, 1.0,

*EQUATION
3
63814, 1, 1.0,
*EQUATION
3
63814, 2, 1.0,
*EQUATION
3
64414, 1, 1.0,
*EQUATION
3
64414, 2, 1.0,
*EQUATION
3
65214, 1, 1.0,
*EQUATION
3
65214, 2, 1.0,
*EQUATION
3
66014, 1, 1.0,
*EQUATION

3
66014, 2, 1.0,
*EQUATION
3
66614, 1, 1.0,
*EQUATION

3
66614, 2, 1.0,
*EQUATION
3
67414, 1, 1.0,
*EQUATION

3
67414, 2, 1.0,

*EQUATION
3
68014, 1, 1.0,
*EQUATION

67473,

67473,

68073,

68073,

68873,

68873,

61474,

61474,

62674,

62674,

63874,

63874,

64474,

64474,

65274,

65274,

66074,

66074,

66674,

66674,

67474,

67474,

68074,

1,

2,

1,

2 ,

1 ,

2 ,

-0 .5,

-0. 5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0.5S,

-0 .5,

-0 .5,

-0 .5,

67474,

67474,

68074,

68074,

68874,

68874,

61475,

61475,

62675,

62675,

63875,

63875,

64475,

64475,

65275,

65275,

66075,

66075,

666675,

66675,

67475,

67475,

68075,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5
1.0, 66673, 2, -0.5, 66674, 2, -0.5

E-8-366
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3
68014, 2, 1.0,

*EQUATION
3
68814, 1, 1.0,
*EQUATION
3
68814, 2, 1.0,
***** 15
*EQUATION
3
61415, 1, 1.0,
*EQUATION

3
61415, 2, 1.0,
*EQUATION
3
62615, 1, 1.0,
*EQUATION
3
62615, 2, 1.0,
*EQUATION

3
63815, 1, 1.0,
*EQUATION
3
63815, 2, 1.0,
*EQUATION
3
64415, 1, 1.0,
*EQUATION

3
64415, 2, 1.0,
*EQUATION

3
65215, 1, 1.0,
*EQUATION

3
65215, 2, 1.0,

*EQUATION

3
66015, 1, 1.0,
*EQUATION
3
66015, 2, 1.0,
*EQUATION

3
66615, 1, 1.0,
*EQUATION
3
66615, 2, 1.0,
*EQUATION

3
67415, 1, 1.0,
*EQUATION
3
67415, 2, 1.0,
*EQUATION

3
68015, 1, 1.0,
*EQUATION
3
68015, 2, 1.0,
*EQUATION

3
68815, 1, 1.0,
*EQUATION
3

68074,

68874,

68874,

61475,

61476,

62675,

62676,

63875,

63876,

64475,

64476,

65275,

65276,

66075,

66076,

66675,

66676,

67475,

67476,

68075,

68076,

68875,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

68075,

68875,

68875,

61476,

61477,

62676,

62677,

63876,

63877,

64476,

64477,

65276,

65277,

66076,

66077,

66676,

66677,

67476,

67477,

68076,

68077,

68876,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

***** 16
*EQUATION

3
61416, 1, 1.0,
*EQUATION

3
61416, 2, 1.0,

*EQUATION

3
62616, 1, 1.0,
*EQUATION

3
62616, 2, 1.0,
*EQUATION

3.
63816, 1, 1.0,
*EQUATION

3
63816, 2, 1.0,
*EQUATION

3
64416, 1, 1.0,

*EQUATION
3
64416, 2, 1.0,
*EQUATION

3

65216, 1, 1.0,

*EQUATION

3
65216, 2, 1.0,
*EQUATION
3
66016, 1, 1.0,
*EQUATION
3
66016, 2, 1.0,
*EQUATION
3
66616, 1, 1.0,

*EQUATION
3
66616, 2, 1.0,
*EQUATION
3
67416, 1, 1.0,
*EQUATION
3

67416, 2, 1.0,
*EQUATION

3
68016, 1, 1.0,

*EQUATION

3
68016, 2, 1.0,
*EQUATION

3
68816, 1, 1.0,

*EQUATION
3

68816, 2, 1.0,
***** 17
*EQUATION
3
61417, 1, 1.0,
*EQUATION

3
61417, 2, 1.0,

*EQUATION

61477,

61477,

62677,

62677,

63877,

63877,

64477,

64477,

65277,

65277,

66077,

66077,

66677,

66677,

67477,

67477,

68077,

68077,

68877,

68877,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

61478,

61478,

62678,

62678,

63878,

63878,

64478,

64478,

65278,

65278,

66078,

66078,

666678,

66678,

67478,

67478,

68078,

68078,

68878,

68878,

-0. 5

-0. 5

-0 .5

-0. 5

-0 .5

-0 .5

-0. 5

-0. 5

-0. 5

-0. 5

-0. 5

-0. 5

-0. 5

-0 .5

-0. 5

-0 .5

-0. 5

-0. 5

-0. 5

-0 .5

61478, 1, -0.5, 61479, 1, -0.5

61478, 2, -0.5, 61479, 2, -0.5

68815, 2, 1.0, 68876, 2, -0.5, 68877, 2, -0.5

E-8-367
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3
62617, 1, 1.0,

*EQUATION
3
62617, 2, 1.0,

*EQUATION
3
63817, 1, 1.0,
*EQUATION

3
63817, 2, 1.0,

*EQUATION
3
64417, 1, 1.0,
*EQUATION

3
64417, 2, 1.0,

*EQUATION
3
65217, 1, 1.0,
*EQUATION
3
65217, 2, 1.0,
*EQUATION

3
66017, 1, 1.0,
*EQUATION
3
66017, 2, 1.0,
*EQUATION

3
66617, 1, 1.0,
*EQUATION

3
66617, 2, 1.0,
*EQUATION

3
67417, 1, 1.0,
*EQUATION
3
67417, 2, 1.0,
*EQUATION

3
68017, 1, 1.0,
*EQUATION
3
68017, 2, 1.0,
*EQUATION

3
68817, 1, 1.0,
*EQUATION
3
68817, 2, 1.0,
***** 18

*EQUATION
3
61418, 1, 1.0,
*EQUATION

3
61418, 2, 1.0,
*EQUATION

3
62618, 1, 1.0,
*EQUATION

3
62618, 2, 1.0,

*EQUATION

62678,

62678,

63878,

63878,

64478,

64478,

65278,

65278,

66078,

66078,

66678,

66678,

67478,

67478,

68078,

68078,

68878,

68878,

61479,

61479,

62679,

62679,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0 .5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

62679,

62679,

63879,

63879,

64479,

64479,

65279,

65279,

66079,

66079,

66679,

66679,

67479,

67479,

68079,

68079,

68879,

68879,

61480,

61480,

62680,

62680,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

- 0.5

-0.5

-0. 5

-0 .5

-0.5

-0.5

-0.5

-0 .5

-0.5

*EQUATION
3
63818, 2, 1.0, 63879, 2, -0.5, 63880, 2, -0.5

*EQUATION
3
64418, 1, 1.0,

*EQUATION

3
64418, 2, 1.0,

*EQUATION
3
65218, 1, 1.0,
*EQUATION
3
65218, 2, 1.0,
*EQUATION

3

66018, 1, 1.0,

*EQUATION

3
66018, 2, 1.0,
*EQUATION
3
66618, 1, 1.0,

*EQUATION

3
66618, 2, 1.0,
*EQUATION

3
67418, 1, 1.0,

*EQUATION
3
67418, 2, 1.0,
*EQUATION

3
68018, 1, 1.0,
*EQUATION

3
68018, 2, 1.0,

*EQUATION
3
68818, 1, 1.0,
*EQUATION

3
68818, 2, 1.0,
***** 19

*EQUATION
3
61419, 1, 1.0,
*EQUATION

3
61419, 2, 1.0,

*EQUATION
3
62619, 1, 1.0,
*EQUATION

3
62619, 2, 1.0,
*EQUATION

3

63819, 1, 1.0,
*EQUATION
3
63819, 2, 1.0,

*EQUATION

3
64419, 1, 1.0,
*EQUATION

3

64479,

64479,

65279,

65279,

66079,

66079,

66679,

66679,

67479,

67479,

68079,

68079,

68879,

68879,

61480,

61480,

62680,

62680,

63880,

63880,

64480,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0. 5,

-0.5 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

- 0 .5,

- 0 .5,

- 0 .5,

-0 .5 ,

- 0 .5,

-0 .5,

- 0 .5,

- 0 .5,

- 0 .5,

-0 .5,

64480,

64480,

65280,

65280,

66080,

66080,

666680,

666680,

67480,

67480,

68080,

68080,

68880,

68880,

61481,

61481,

62681,

62681,

63881,

63881,

64481,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

I1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

I1,

3
63 818, 1, 1.0, 63879, 1, -0.5, 63880, 1, -0.5
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64419, 2, 1.0,

*EQUATION
3
65219, 1, 1.0,
*EQUATION

3
65219, 2, 1.0,

*EQUATION

3
66019, 1, 1.0,

*EQUATION

3
66019, 2, 1.0,

*EQUATION

3
66619, 1, 1.0,
*EQUATION
3
66619, 2, 1.0,

-EQUATION

3
67419, 1, 1.0,

*EQUATION

3
67419, 2, 1.0,

*EQUATION

3
68019, 1, 1.0,
*EQUATION

3
68019, 2, 1.0,
*EQUATION

3

68819, 1, 1.0,
*EQUATION

3
68819, 2, 1.0,

***** 20
*EQUATION

3
61420, 1, 1.0,
*EQUATION
3
61420, 2, 1.0,

*EQUATION

3
62620, 1, 1.0,

*EQUATION
3
62620, 2, 1.0,

*EQUATION

3
63820, 1, 1.0,

*EQUATION

3
63820, 2, 1.0,

*EQUA
T
ION

3
64420, 1, 1.0,
*EQUATION

3
64420, 2, 1.0,

*EQUATION

3
65220, 1, 1.0,

64480,

65280,

65280,

66080,

66080,

66680,

66680,

67480,

67480,

68080,

68080,

68880,

68880,

61481,

61481,

62681,

62681,

63881,

63881,

64481,

64481,

65281,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

I1,

2 ,

1 ,

2 ,

1 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

64481,

65281,

65281,

66081,

66081,

66681,

66681,

67481,

67481,

68081,

68081,

68881,

68881,

61482,

61482,

62682,

62682,

63882,

63882,

64482,

64482,

65282,

-0.5

-0 . 5

-0.5

-0 . 5

-0.5

-0.5

-0. 5

-O.S

-0.5

-0 .5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0 .5

-0 .5

-0.5

-0.5

-0.5

-0.5

3
66020, 1, 1.0,
*EQUATION
3
66020, 2, 1.0,

*EQUATION
3

66620, 1, 1.0,
*EQUATION

3
66620, 2, 1.0,

*EQUATION
3
67420, 1, 1.0,
*EQUATION

3
67420, 2, 1.0,
*EQUATION
3
68020, 1, 1.0,

*EQUATION
3

68020, 2, 1.0,
*EQUATION
3
68820, 1, 1.0,
*EQUATION
3
68820, 2, 1.0,
***** 21
*EQUATION

3
61421, 1, 1.0,

*EQUATION
3

61421, 2, 1.0,
*EQUATION

3
62621, 1, 1.0,
*EQUATION
3
62621, 2, 1.0,
*EQUATION

3
63821, 1, 1.0,

*EQUATION
3
63821, 2, 1.0,
*EQUATION
3
64421, 1, 1.0,
*EQUATION
3
64421, 2, 1.0,

*EQUATION
3
65221, 1, 1.0,
*EQUATION
3
65221, 2, 1.0,
*EQUATION

3
66021, 1, 1.0,

*EQUATION
3
66021, 2, 1.0,
*EQUATION
3
66621, 1, 1.0,

66081, 1,

66081, 2,

66681, 1,

66681, 2,

67481, 1,

67481, 2,

68081, 1,

68081, 2,

68881, 1,

68881, 2,

61482, 1,

61482, 2,

62682, 1,

62682, 2,

63882, 1,

63882, 2,

64482, 1,

64482, 2,

65282, 1,

65282, 2,

66082, 1,

66082, 2,

66682, 1,

-0.5, 66082,

-0.5, 66082,

-0.5, 66682,

-0.5, 66682,

-0.5, 67482,

-0.5, 67482,

-0.5, 68082,

-0.5, 68082,

-0.5, 68882,

-0.5, 68882,

-0.5, 61483,

-0.5, 61483,

-0.5, 62683,

-0.5, 62683,

-0.5, 63883,

-0.5, 63883,

-0.5, 64483,

-0.5, 64483,

-0.5, 65283,

-0.5, 65283,

-0.5, 66083,

-0.5, 66033,

-0.5, 66683,

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0 .5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

1,

2,

1 ,

2,

1,

2 ,

1 ,

2 ,

1 ,

*EQUATION

3
65220, 2, 1.0, 65281, 2, -0.5, 65282, 2, -0.5

*EQUATION
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*EQUATION 67422, 2, 1.0, 67483, 2, -0.5, 67484, 2, -0.5

3 *EQUATION
66621, 2, 1.0, 66682, 2, -0.5, 66683, 2, -0.5 3
*EQUATION 68022, 1, 1.0, 68083, 1, -0.5, 68084, 1, -0.5

3 *EQUATION

67421, 1, 1.0, 67482, 1, -0.5, 67483, 1, -0.5 3
*EQUATION 68022, 2, 1.0, 68083, 2, -0.5, 68084, 2, -0.5

3 *EQUATION

67421, 2, 1.0, 67482, 2, -0.5, 67483, 2, -0.5 3

*EQUATION 68822, 1, 1.0, 68883, 1, -0.5, 68884, 1, -0.5

3 *EQUATION
68021, 1, 1.0, 68082, 1, -0.5, 68083, 1, -0.5 3
*EQUATION 68822, 2, 1.0, 68883, 2, -0.5, 68884, 2, -0.5

3 ***** 23

68021, 2, 1.0, 68082, 2, -0.5, 68083, 2, -0.5 *EQUATION

*EQUATION 3

3 61423, 1, 1.0, 61484, 1, -0.5, 61485, 1, -0.5

68821, 1, 1.0, 68882, 1, -0.5, 68883, 1, -0.5 *EQUATION

*EQUATION 3

3 61423, 2, 1.0, 61484, 2, -0.5, 61485, 2, -0.5

68821, 2, 1.0, 68882, 2, -0.5, 68883, 2, -0.5 *EQUATION

***** 22 3
*EQUATION 62623, 1, 1.0, 62684, 1, -0.5, 62685, 1, -0.5

3 *EQUATION
61422, 1, 1.0, 61483, 1, -0.5, 61484, 1, -0.5 3
*EQUATION 62623, 2, 1.0, 62684, 2, -0.5, 62685, 2, -0.5

3 *EQUATION

61422, 2, 1.0, 61483, 2, -0.5, 61484, 2, -0.5 3

*EQUATION 63823, 1, 1.0, 63884, 1, -0.5, 63885, 1, -0.5

3 *EQUATION

62622, 1, 1.0, 62683, 1, -0.5, 62684, 1, -0.5 3

*EQUATION 63823, 2, 1.0, 63884, 2, -0.5, 63885, 2, -0.5

3 *EQUATION

62622, 2, 1.0, 62683, 2, -0.5, 62684, 2, -0.5 3
*EQUATION 64423, 1, 1.0, 64484, 1, -0.5, 64485, 1, -0.5

3 *EQUATION
63822, 1, 1.0, 63883, 1, -0.5, 63884, 1, -0.5 3

*EQUATION 64423, 2, 1.0, 64484, 2, -0.5, 64485, 2, -0.5

3 *EQUATION

63822, 2, 1.0, 63883, 2, -0.5, 63884, 2, -0.5 3
*EQUATION 65223, 1, 1.0, 65284, 1, -0.5, 65285, 1, -0.5

3 *EQUATION
64422, 1, 1.0, 64483, 1, -0.5, 64484, 1, -0.5 3

*EQUATION 65223, 2, 1.0, 65284, 2, -0.5, 65285, 2, -0.5

3 *EQUATION

64422, 2, 1.0, 64483, 2, -0.5, 64484, 2, -0.5 3
*EQUATION 66023, 1, 1.0, 66084, 1, -0.5, 66085, 1, -0.5

3 *EQUATION
65222, 1, 1.0, 65283, 1, -0.5, 65284, 1, -0.5 3
*EQUATION 66023, 2, 1.0, 66084, 2, -0.5, 66085, 2, -0.5

3 *EQUATION
65222, 2, 1.0, 65283, 2, -0.5, 65284, 2, -0.5 3
*EQUATION 66623, 1, 1.0, 66684, 1, -0.5, 66685, 1, -0.5

3 *EQUATION
66022, 1, 1.0, 66083, 1, -0.5, 66084, 1, -0.5 3
*EQUATION 66623, 2, 1.0, 66684, 2, -0.5, 66685, 2, -0.5

3 *EQUATION

66022, 2, 1.0, 66083, 2, -0.5, 66084, 2, -0.5 3
*EQUATION 67423, 1, 1.0, 67484, 1, -0.5, 67485, 1, -0.5

3 *EQUATION
66622, 1, 1.0, 66683, 1, -0.5, 66684, 1, -0.5 3
*EQUATION 67423, 2, 1.0, 67484, 2, -0.5, 67485, 2, -0.5

3 *EQUATION

66622, 2, 1.0, 66683, 2, -0.5, 66684, 2, -0.5 3
*EQUATION 68023, 1, 1.0, 68084, 1, -0.5, 68085, 1, -0.5

3 *EQUATION
67422, 1, 1.0, 67483, 1, -0.5, 67484, 1, -0.5 3
*EQUATION 68023, 2, 1.0, 68084, 2, -0.5, 68085, 2, -0.5

3 *EQUATION
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3
68823, 1, 1.0, 68884, 1, -0.5, 68885,

*EQUATION

1, -0.5

2, -0.568823, 2, 1.0,
***** 24
*EQUATION

3
61424, 1, 1.0,
*EQUATION

3
61424, 2, 1.0,

*EQUATION

3
62624, 1, 1.0,

*EQUATION

3
62624, 2, 1.0,
*EQUATION

3
63824, 1, 1.0,
*EQUATION

3
63824, 2, 1.0,
*EQUATION

3
64424, 1, 1.0,
*EQUATION

3
64424, 2, 1.0,

*EQUATION

3
65224, 1, 1.0,
*EQUATION

3
65224, 2, 1.0,
*EQUATION

3
66024, 1, 1.0,
*EQUATION

3
66024, 2, 1.0,
*EQUATION

3
66624, 1, 1.0,

*EQUATION
3
66624, 2, 1.0,
*EQUATION

3
67424, 1, 1.0,
*EQUATION

3
67424, 2, 1.0,
*EQUATION

3
68024, 1, 1.0,

*EQUATION

3
68024, 2, 1.0,

-EQUATION

3
68824, 1, 1.0,

*EQUATION

68884, 2, -0.5, 68885,

61485,

61485,

62685,

62685,

63885,

63885,

64485,

64485,

65285,

65285,

66085,

66085,

66685,

66685,

67485,

67485,

68085,

68085,

68885,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-O.5,

-0.5,

-0.5,

61486,

61486,

62686,

62686,

63886,

63886,

64486,

64486,

65286,

65286,

66086,

66086,

66686,

66686,

67486,

67486,

68086,

68086,

68886,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

61425, 1,
*EQUATION
3
61425, 2,
*EQUATION
3
62625, 1,
*EQUATION
3
62625, 2,
*EQUATION
3
63825, 1,

*EQUATION
3
63825, 2,
*EQUATION
3
64425, 1,
*EQUATION
3
64425, 2,

*EQUATION
3
65225, 1,
*EQUATION

3
65225, 2,

*EQUATION

3
66025, 1,
*EQUATION

3
66025, 2,
*EQUATION
3
66625, 1,
*EQUATION
3
66625, 2,
*EQUATION
3
67425, 1,

*EQUATION
3
67425, 2,
*EQUATION
3
68025, 1,
*EQUATION

3
68025, 2,
*EQUATION
3
68825, 1,
*EQUATION
3
68825, 2,
***** 26
*EQUATION
3
61426, 1,
*EQUATION

3
61426, 2,
*EQUATION
3
62626, 1,
*EQUATION

1. 0 ,

1. 0 ,

1. 0 ,

1. 0 ,

1.0,

1.0,

1. 0,

1 .0,

1.0,

1.0,

1. 0,

1.0,

1 .0,

1.0,

1.0,

1. 0,

1 .0,

1 .0,

1. 0,

1.0,

1.0,

1. 0,

1 .0,

61486,

61486,

62686,

62686,

63886,

63886,

64486,

64486,

65286,

65286,

66086,

66086,

66686,

66686,

67486,

67486,

68086,

68086,

68886,

68886,

61487,

61487,

62687,

I1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

I1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0 . 5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0. 5,

-0. 5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0.5,

61487,

61487,

62687,

62687,

63887,

63887,

64487,

64487,

65287,

65287,

66087,

66087,

66687,

666687,

67487,

67487,

68087,

68087,

68887,

68887,

61488,

61488,

62688,

1 ,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

3
68824, 2, 1.0, 68885, 2,
***** 25
*EQUATION
3

1,

2,

1 ,

-0.5,

-0.5,

-0.5,

-0.5, 68886, 2, -0.5
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3
62626, 2, 1
*EQUATION

3
63826, 1, I
*EQUATION
3
63826, 2, 3

*EQUATION
3
64426, 1, I
*EQUATION
3
64426, 2, 1
*EQUATION

3
65226, 1, 1
*EQUATION

3
65226, 2,

*EQUATION

3
66026, 1,

*EQUATION
3
66026, 2,

*EQUATION
3
66626, 1,
*EQUATION

3
66626, 2,

*EQUATION

3
67426, 1,

*EQUATION

3
67426, 2,

*EQUATION

3
68026, 1,

*EQUATION
3
68026, 2,

*EQUATION
3
68826, 1,
*EQUATION

3
68826, 2,
***** 27

*EQUATION

3
61427, 1,

*EQUATION

3
61427, 2,
*EQUATION

3
62627, 1,
*EQUATION
3
62627, 2,

*EQUATION

3
63827, 1,
*EQUATION

.0,

1 . O ,

1 . O ,

1.0,

L.0,

1. 0 ,

L1.0 ,

1.0 ,

1. 0 ,

1. 0 ,

1. 0 ,

1.0,

1. 0 ,

1 .0,

1. 0 ,

1. 0 ,
1.0,

1 . 0 ,

1 . 0 ,

1 . 0,

1.0,

1 .0,

62687,

63887,

63887,

64487,

64487,

65287,

65287,

66087,

66087,

66687,

66687,

67487,

67487,

68087,

68087,

68887,

68887,

61488,

61488,

62688,

62688,

63888,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

62688,

63888,

63888,

64488,

64488,

65288,

65288,

66088,

66088,

66688,

66688,

67488,

67488,

68088,

68088,

68888,

68888,

61489,

61489,

62689,

62689,

63889,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

*EQUATION
3
64427, 1, 1.0, 64488, 1, -0.5, 64489, 1, -0.5

*EQUATION
3
64427, 2, a
*EQUATION
3
65227, 1, I
*EQUATION
3
65227, 2, 2

*EQUATION
3
66027, 1,I
*EQUATION
3
66027, 2,I
*EQUATION
3

66627, 1, 2
*EQUATION
3
66627, 2,

*EQUATION
3
67427, 1,
*EQUATION
3
67427, 2,
*EQUATION

3
68027, 1,

*EQUATION
3
68027, 2,
*EQUATION
3
68827, 1,

*EQUATION
3
68827, 2,
***** 28

*EQUATION
3
61428, 1,
*EQUATION

3
61428, 2,

*EQUATION

3
62628, 1,
*EQUATION

3
62628, 2,

*EQUATION
3
63828, 1,
*EQUATION
3
63828, 2,
*EQUATION
3
64428, 1,
*EQUATION

3
64428, 2,

*EQUATION
3

..0,

~..0,
1.0,

L.0,

1.0,

1.0 ,

1. 0 ,

1.0,

1. 0 ,

1. 0 ,

1. 0 ,

1.0 ,

1. 0 ,
1. 0 ,

1.0,

1.0,

1. 0 ,

I. .0,

64488,

65288,

65288,

66088,

66088,

66688,

66688,

67488,

67488,

68088,

68088,

68888,

688888,

61489,

61489,

62689,

62689,

63889,

63889,

64489,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

64489,

65289,

65289,

66089,

66089,

66689,

666689,

67489,

67489,

68089,

68089,

68889,

68889,

61490,

61490,

62690,

62690,

63890,

63890,

64490,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5

-0.5

-0.5

-0.5

-0.5

- 0 . S

-0.5

-0.5

- 0 . S

-0.5

-0.5

-0.5

-0.5

- 0 .5

-0 .5

- 0 . S

-o .5

-0.5

-0.5

-0.5

-0. 5

-0 .5

-0. 5

1,

2,

1 ,

2 ,

1 ,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0. 5

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5

-0 .5

-0 .5

-0. 5

-O.S
1.0, 64489, 2, -0.5, 64490, 2, -0.5

63827, 2, 1.0, 63888, 2, -0.5, 63889, 2, -0.5
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65228, 1, I
*EQUATION

3
65228, 2, 2

*EQUATION

3
66028, 1, 2
*EQUATION

3
66028, 2,I

*EQUATION

3
66628, 1, I
*EQUATION

3
66628, 2,

*EQUATION

3
67428, 1,
*EQUATION

3
67428, 2,
*EQUATION

3
68028, 1,
*EQUATION

3
68028, 2,

*EQUATION

3
68828, 1,

*EQUATION
3
68828, 2,
***** 29

*EQUATION

3
61429, 1,
*EQUATION

3
61429, 2,

*EQUATION

3
62629, 1,
*EQUATION

3
62629, 2,

*EQUATION
3
63829, 1,
*EQUATION

3
63829, 2,
*EQUATION

3
64429, 1,
*EQUATION

3
64429, 2,

*EQUATION

3
65229, 1,
*EQUATION

3
65229, 2,

*EQUATION

.. 0,

1.0, 1

1. 0 ,i

1 . 0 ,

1.0,

1. 0 ,

1 .0,1. 0 ,

1. 0 ,

1. 0,

1.0,

1 .0,

1. 0 ,

1.0,

1. 0 ,

1 .0,

1.0,

1 . 0,

1. 0,

1.0,

1 . 0 ,

;5289,

65289,

56089,

56089,

666689,

66689,

67489,

67489,

68089,

68089,

68889,

68889,

-0.5,

-0.5,

-0.5,

- .5,

-0.5,

-0.5,

-0. 5,

-0.5,

-0. 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

* -0.5,

-0.5,

-0.5,

-0.5,

55290,

65290,

66090,

66090,

66690,

66690,

67490,

67490,

68090,

68090,

68890,

68890,

-0 .5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-O.S

-0 .5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

* -0.5

-0 .5

-0.5

-0.5

3

66029, 2, 2
*EQUATION
3
66629, 1, 2

*EQUATION
3
66629, 2, 1

*EQUATION

3
67429, 1, 1

*EQUATION
3
67429, 2, I
*EQUATION

3
68029, 1,
*EQUATION

3
68029, 2,

*EQUATION
3
68829, 1,
*EQUATION

3
68829, 2,
***** 30

*EQUATION

3
61430, 1,

*EQUATION

3
61430, 2,

*EQUATION
3
62630, 1,

*EQUATION

3
62630, 2,

*EQUATION
3
63830, 1,
*EQUATION

3
63830, 2,

*EQUATION
3
64430, 1,
*EQUATION
3
64430, 2,

*EQUATION
3
65230, 1,

*EQUATION
3
65230, 2,

*EQUATION
3
66030, 1,
*EQUATION
3
66030, 2,

*EQUATION
3

66630, 1,
*EQUATION

-.0,

1 . 0 ,

1 . 0 ,

1. 0 ,

1. 0 ,

L.0 ,

1. 0 ,

1. 0 ,

1. 0 ,

1 .0,

1 .0,

1. 0 ,

1. 0 ,1.0,

1.0,1. 0 ,

1 .0,1 .0,

1 . 0 ,

1 .0,

1.0,

1. 0,

66090,

66691,

66690,

67491,

67490,

68091,

68090,

68891,

68890,

61492,

61492,

62692,

62692,

63892,

63892,

64492,

64492,

65292,

65292,

66092,

66092,

666692,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1.

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0.5,

- .5,

66091,

66692,

66691,

67492,

67491,

68092,

68091,

68892,

68891,

61493,

61493,

62693,

62693,

63893,

63893,

64493,

64493,

65293,

65293,

66093,

66093,

66693,

2 ,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1,I

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-O.S

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

61491,

61490,

62691,

62690,

63891,

63890,

64491,

64490,

65291,

65290,

1,

2,

1,

2,

1 ,

2 ,

1 ,

1

2

61492,

61491,

62692,

62691,

63892,

63891,

64492,

64491,

65292,

65291,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

1

2

3

66029, 1, 1.0,
*EQUATION

66091, 1, -0.5, 66092, 1, -0.5 3
66630, 21 1.0, 66692, 2, -0.5, 66693, 2, -0.5
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*EQUATION

3
67430, 1, 1.0,

*EQUATION
3

68031, 1, 1.0, 68093, 1,

*EQUATION

3

0.5, 68094, 1, -0.5

67492, 1, -0.5, 67493, 1,

67430, 2, 1
*EQUATION

3
68030, 1, 1
*EQUATION

3
68030, 2, 1

*EQUATION
3
68830, 1, 1
-EQUATION

3
68830, 2, 2
***** 31

*EQUATION

3
61431, 1, 2
*EQUATION
3
61431, 2, 1

*EQUATION

3
62631, 1, I
*EQUATION

3
62631, 2,

*EQUATION

3

63831, 1,
*EQUATION

3
63831, 2,

*EQUATION
3
64431, 1,
*EQUATION

3
64431, 2,
*EQUATION

3
65231, 1,
*EQUATION

3
65231, 2,
*EQUATION

3
66031, 1,
*EQUATION

3
66031, 2,
*EQUATION

3
66631, 1,
*EQUATION

3
66631, 2,

*EQUATION
3
67431, 1,
*EQUATION

1.0,

1. 0 ,

1. 0 ,

1. 0 ,

.0O,

1 .0,

1. O ,

1 .0,

1. 0 ,

1 .0,

1 .0,

1. 0 ,

1 .0,

1 .0,

1 .0,

1 .0,

1 .0,

1 .0,

1.0,

1 .0 ,

I67492,

68092,

68092,

68892,

68892,

2,

1,

2,

1 ,

2 ,

-0.5, 67493,

-0.5, 68093,

-0.5, 68093,

-0.5, 68893,

-0.5, 68893,

2 ,

1,

2,

1 ,

2 ,

61493,

61493,

62693,

62693,

63893,

63893,

64493,

64493,

65293,

65293,

66093,

66093,

66693,

66693,

67493,

1 ,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0. 5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0 .5,

61494,

61494,

62694,

62694,

63894,

63894,

64494,

64494,

65294,

65294,

66094,

66094,

66694,

66694,

67494,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

68031, 2, 1.0,

*EQUATION
3
68831, 1, 1.0, I

*EQUATION
3
68831, 2, 1.0,
***** 32

*EQUATION
3
61432, 1, 1.0,

*EQUATION
3
61432, 2, 1.0,

*EQUATION

3
62632, 1, 1.0,

*EQUATION
3
62632, 2, 1.0,
*EQUATION

3
63832, 1, 1.0,

*EQUATION
3
63832, 2, 1.0,

*EQUATION
3
64432, 1, 1.0,

*EQUATION

3
64432, 2, 1.0,

*EQUATION
3
65232, 1, 1.0,
*EQUATION

3
65232, 2, 1.0,

*EQUATION
3
66032, 1, 1.0,

*EQUATION
3
66032, 2, 1.0,
*EQUATION

3
66632, 1, 1.0,

*EQUATION
3
66632, 2, 1.0,

*EQUATION

3
67432, 1, 1.0,

*EQUATION
3
67432, 2, 1.0,
*EQUATION

3
68032, 1, 1..0,

*EQUATION
3
68032, 2, 1.0,

*EQUATION

3
68832, 1, 1.0,
*EQUATION

58093,

58893,

68893,

61494,

61494,

62694,

62694,

63894,

63894,

64494,

64494,

65294,

65294,

66094,

66094,

66694,

66694,

67494,

67494,

68094,

68094,

68894,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1.,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0. 5,

-0.5,

-0.5,

-0. 5,

-0 .5,

-0.5,

-0. 5,

-0.5,

-0.5,

-0 . 5,

-0. 5,

-0.5,

-0.5,

-0.5,

-0. 5,

-0. 5,

, -0.5,

68094,

68894,

68894,

61495, 1

61495,

62695,

62695,

63895,

63895,

64495,

64495,

65295,

65295,

66095,

66095,

666695,

66695,

67495,

67495,

68095,

68095,

68895,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2,

1 ,

2 ,

-0. 5

-0. 5

-0. 5

-0.5

-0. 5

-0.5

-0. 5

-0.5

-0.5

-0.5

-0.5

-0. 5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0. 5

-0. 5

67431, 2, 1.0, 67493, 2, -0.5, 67494, 2, -0.5

*EQUATION
3
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3
68832, 2, 1.0, 68894, 2, -0.5, 68895, 2, -0.5

61434, 2, 1.0, 61496, 2, -0.5, 61497, 2,

***** 33

*EQUATION

3
61433, 1,
*EQUATION

3
61433, 2,
*EQUATION

3
62633, 1,
*EQUATION

3
62633, 2
*EQUATION

3
63833, 1,
*EQUATION

3
63833, 2,

*EQUATION

3
64433, 1,
*EQUATION

3
64433, 2,
*EQUATION

3
65233, 1,
*EQUATION

3
65233, 2,
*EQUATION

3
66033, 1,

*EQUATION
3
66033, 2,
*EQUATION

3
66633, 1,
*EQUATION

3
66633, 2,
*EQUATION

3
67433, 1,
*EQUATION

3
67433, 2,
*EQUATION

3
68033, 1,
*EQUATION

3
68033, 2,
*EQUATION

3
68833, 1,

*EQUATION

3
68833, 2,
***** 34

*EQUATION

3
61434, 1,
*EQUATION

3

1 .0,

1.0,

1. 0 ,

1.0,

1.0,

1.0,

1. 0 ,

1.0,

1. 0,

1. 0 ,

1. 0,

1.0,

1.0,

1. 0,

1. 0,

1. 0 ,

1.0,

1.0,

1. 0,

1. 0 ,

61495,

61495,

62695,

62695,

63895,

63895,

64495,

64495,

65295,

65295,

66095,

66095,

66695,

66695,

67495,

67495,

68095,

68095,

68895,

68895,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

61496,

61496,

62696,

62696,

63896,

63896,

64496,

64496,

65296,

65296,

66096,

66096,

66696,

66696,

67496,

67496,

68096,

68096,

68896,

68896,

2,

2,

1,

2,

1,

2,

1 ,

2;"

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

*EQUATION
3

62634, 1,
*EQUATION

3
62634, 2

*EQUATION
3
63834, 1,
*EQUATION

3
63834, 2,

*EQUATION
3
64434, 1,
*EQUATION

3
64434, 2,
*EQUATION

3
65234, 1,
*EQUATION
3
65234, 2,

*EQUATION
3
66034, 1,
*EQUATION
3
66034, 2,

*EQUATION
3
66634, 1,
*EQUATION

3
66634, 2,

*EQUATION
3
67434, 1,
*EQUATION
3
67434, 2,
*EQUATION
3
68034, 1,
*EQUATION
3
68034, 2,
*EQUATION
3
68834, 1,

*EQUATION
3
68834, 2,
***** 35

*EQUATION
3
61435, 1,
*EQUATION

3
61435, 2,

*EQUATION

3
62635, 1,
*EQUATION

L. 0 ,

L. 0 ,

1.0,

1. 0 ,

1.0 ,

1. 0 ,

1.0 ,

1.0,

1. 0 ,

1.0,

1. 0 ,

1 .0,

1. 0,

1. 0 ,

1 .0,

1. 0,

1. 0,

1.0,

1. 0,

1 .0,

1.0,

62696,

62696,

63896,

63896,

64496,

64496,

65296,

65296,

66096,

66096,

66696,

66696,

67496,

67496,

68096,

68096,

68896,

68896,

61497,

61497,

62697,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

62697,

62697,

63897,

63897,

64497,

64497,

65297,

65297,

66097,

66097,

66697,

66697,

67497,

67497,

68097,

68097,

68897,

68897,

61498,

61498,

62698,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2.,

1,

2.,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 . 5

-0 .5

1 ,

2,

1,

1.0, 61496, 1, -0.5, 61497, 1, -0.5 3
62635, 2, 1.0, 62697, 2, -0.5, 62698, 2, -0.5

*EQUATION
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3
63835, 1, 1.0, 63897, 1,

*EQUATION

3
63835, 2, 1.0, 6

*EQUATION

3
64435, 1, 1.0, 6

*EQUATION
3
64435, 2, 1.0, 6

*EQUATION

3
65235, 1, 1.0, 6

*EQUATION

3
65235, 2, 1.0,

*EQUATION

3
66035, 1, 1.0,

*EQUATION

3
66035, 2, 1.0,
*EQUATION

3
66635, 1, 1.0,

*EQUATION
3
66635, 2, 1.0,

*EQUATION

3
67435, 1, 1.0,

*EQUATION
3
67435, 2, 1.0,

*EQUATION

3
68035, 1, 1.0,

*EQUATION

3
68035, 2, 1.0,

*EQUATION

3
68835, 1, 1.0,

*EQUATION
3
68835, 2, 1.0,
***** 36
*EQUATION

3
61436, 1, 1.0,
*EQUATION

3
61436, 2, 1.0,

*EQUATION

3
62636, 1, 1.0,
*EQUATION

3
62636, 2, 1.0,

*EQUATION
3
63836, 1, 1.0,

*EQUATION
3
63836, 2, 1.0,

63897,

;4497,

64497,

65297,

65297,

660 97,

66097,

66697,

66697,

67497,

67497,

68097,

68097,

68897,

68897,

61498,

61498,

62698,

62698,

63898,

63898,

2,

I,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5, 63898, 1,

-0.5, 63898, 2,

-0.5, 64498, 1,

-0.5, 64498, 2,

-0.5, 65298, 1,

-0.5, 65298, 2,

-0.5, 66098, 1,

-0.5, 66098, 2,

-0.5, 66698, 1,

-0.5, 66698, 2,

-0.5, 67498, 1,

-0.5, 67498, 2,

-0.5, 68098, 1,

-0.5, 68098, 2,

-0.5, 68898, 1,

-0.5, 68898, 2,

-0 .5

-0 .5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

*EQUATION

3
64436, 2, 1.0, 64498, 2,

*EQUATION

3

-0.5, 64499, 2, -0.5

65236, 1, 1
*EQUATION

3
65236, 2, 1

*EQUATION
3

66036, 1, 1
*EQUATION

3
66036, 2, 1

*EQUATION

3
66636, 1, I
*EQUATION
3

66636, 2, 2
*EQUATION

3
67436, 1, I
*EQUATION
3
67436, 2, 1

*EQUATION

3
68036, 1,

*EQUATION
3
68036, 2,

*EQUATION

3
68836, 1,

*EQUATION
3
68836, 2,

***** 37

*EQUATION
3
61437, 1,

*EQUATION
3
61437, 2,

*EQUATION
3
62637, 1,
*EQUATION

3
62637, 2,

*EQUATION
3
63837, 1,
*EQUATION

3
63837, 2,

*EQUATION
3
64437, 1,
*EQUATION

3
64437, 2,

*EQUATION
3

65237, 1,

*EQUATION
3

1.0,

1. 0 ,

.0,

1.0,

1. 0 ,

I1. 0 ,..0,

1. O ,

1 , 0 ,

L.0,

1.0,

1. 0 ,

1.0,

1. 0 ,

1. 0 ,

1.0,

1. 0,

1. 0

1 .0

65298,

65298,

66098,

66098,

66698,

66698,

67498,

67498,

68098,

68098,

68898,

68898,

61499,

61499,

62699,

62699,

63899,

63899,

64499,

64499,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0 .5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0 . 5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5

-0 .5

-0 .5

65299,

65299,

66099,

66099,

66699,

666699,

67499,

67499,

68099,

68099,

68899,

68899,

61500,

61500,

62700,

62700,

63900,

63900,

64500,

64500,

L ,

2 ,

I1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

- 0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

1,

2,

1,

2,

1 ,

2 ,

-0. 5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

61499,

61499,

62699,

62699,

63899,

63899,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

1.0, 65299, 1, -0.5, 65300, 1, -0.5
*EQUATION

3
64436, 1, 1.0, 64498, 1, -0.5, 64499, 1, -0.5
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65237, 2, 1.0, 65299, 2, -0.5, 65300, 2, -0.5 3

*EQUATION 66638, 1, 1.0, 66700, 1, -0.5, 66701, 1, -0.5

3 *EQUATION

66037, 1, 1.0, 66099, 1, -0.5, 66100, 1, -0.5 3

*EQUATION 66638, 2, 1.0, 66700, 2, -0.5, 66701, 2, -0.5

3 *EQUATION

66037, 2, 1.0, 66099, 2, -0.5, 66100, 2, -0.5 3

*EQUATION 67438, 1, 1.0, 67500, 1, -0.5, 67501, 1, -0.5

3 *EQUATION

66637, 1, 1.0, 66699, 1, -0.5, 66700, 1, -0.5 3

*EQUATION 67438, 2, 1.0, 67500, 2, -0.5, 67501, 2, -0.5

3 *EQUATION

66637, 2, 1.0, 66699, 2, -0.5, 66700, 2, -0.5 3

*EQUATION 68038, 1, 1.0, 68100, 1, -0.5, 68101, 1, -0.5

3 *EQUATION

67437, 1, 1.0, 67499, 1, -0.5, 67500, 1, -0.5 3

*EQUATION 68038, 2, 1.0, 68100, 2, -0.5, 68101, 2, -0.5

3 *EQUATION

67437, 2, 1.0, 67499, 2, -0.5, 67500, 2, -0.5 3

*EQUATION 68838, 1, 1.0, 68900, 1, -0.5, 68901, 1, -0.5

3 *EQUATION

68037, 1, 1.0, 68099, 1, -0.5, 68100, 1, -0.5 3

*EQUATION 68838, 2, 1.0, 68900, 2, -0.5, 68901, 2, -0.5

3 ***** 39

68037, 2, 1.0, 68099, 2, -0.5, 68100, 2, -0.5 *EQUATION

*EQUATION 3

3 61439, 1, 1.0, 61501, 1, -0.5, 61502, 1, -0.5

68837, 1, 1.0, 68899, 1, -0.5, 68900, 1, -0.5 *EQUATION

*EQUATION 3

3 61439, 2, 1.0, 61501, 2, -0.5, 61502, 2, -0.5

68837, 2, 1.0, 68899, 2, -0.5, 68900, 2, -0.5 *EQUATION

***** 38 3

*EQUATION 62639, 1, 1.0, 62701, 1, -0.5, 62702, 1, -0.5

3 *EQUATION

61438, 1, 1.0, 61500, 1, -0.5, 61501, 1, -0.5 3

*EQUATION 62639, 2, 1.0, 62701, 2, -0.5, 62702, 2, -0.5

3 *EQUATION

61438, 2, 1.0, 61500, 2, -0.5, 61501, 2, -0.5 3

*EQUATION 63839, 1, 1.0, 63901, 1, -0.5, 63902, 1, -0.5

3 *EQUATION

62638, 1, 1.0, 62700, 1, -0.5, 62701, 1, -0.5 3

*EQUATION 63839, 2, 1.0, 63901, 2, -0.5, 63902, 2, -0.5

3 *EQUATION

62638, 2, 1.0, 62700, 2, -0.5, 62701, 2, -0.5 3

*EQUATION 64439, 1, 1.0, 64501, 1, -0.5, 64502, 1, -0.5

3 *EQUATION

63838, 1, 1.0, 63900, 1, -0.5, 63901, 1, -0.5 3

*EQUATION 64439, 2, 1.0, 64501, 2, -0.5, 64502, 2, -0.5

3 *EQUATION

63838, 2, 1.0, 63900, 2, -0.5, 63901, 2, -0.5 3

*EQUATION 65239, 1, 1.0, 65301, 1, -0.5, 65302, 1, -0.5

3 *EQUATION

64438, 1, 1.0, 64500, 1, -0.5, 64501, 1, -0.5 3

*EQUATION 65239, 2, 1.0, 6S301, 2, -0.5, 65302, 2, -0.5

3 *EQUATION

64438, 2, 1.0, 64500, 2, -0.5, 64501, 2, -0.5 3

*EQUATION 66039, 1, 1.0, 66101, 1, -0.5, 66102, 1, -0.S

3 *EQUATION

65238, 1, 1.0, 65300, 1, -0.5, 65301, 1, -0.5 3

*EQUATION 66039, 2, 1.0, 66101, 2, -0.5, 66102, 2, -0.5

3 *EQUATION

65238, 2, 1.0, 65300, 2, -0.5, 65301, 2, -0.5 3

*EQUATION 66639, 1, 1.0, 66701, 1, -0.5, 66702, 1, -0.5

3 *EQUATION

66038, 1, 1.0, 66100, 1, -0.5, 66101, 1, -0.5 3

*EQUATION 66639, 2, 1.0, 66701, 2, -0.5, 66702, 2, -0.5

3 *EQUATION

66038, 2, 1.0, 66100, 2, -0.5, 66101, 2, -0.5 3

*EQUATION 67439, 1, 1.0, 67501, 1, -0.5, 67502, 1, -0.5
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*EQUATION

3
67439, 2,
*EQUATION

3
68039, 1,
*EQUATION

3
68039, 2,

*EQUATION

3
68839, 1,
*EQUATION

3
68839, 2,
***** 40
*EQUATION

3
61440, 1,
*EQUATION

3
61440, 2,

*EQUATION
3
62640, 1,
*EQUATION

3
62640, 2,

*EQUATION
3
63840, 1,
*EQUATION

3
63840, 2,
*EQUATION

3
64440, 1,
*EQUATION

3
64440, 2,
*EQUATION

3
68240, 1,
*EQUATION

3
65240, 2,
*EQUATION
3
66040, 1,
*EQUATION

3
66040, 2,
*EQUATION
3
66640, 1,
*EQUATION

3
66640, 2,
*EQUATION

3
67440, 1,
*EQUATION

3
67440, 2,
*EQUATION

3
68040, 1,
*EQUATION

3

1.0,

1.0,

1. 0 ,

1. 0,

1. 0,

1. 0,

1. 0 ,

1.0,

1. 0 ,

1. 0 ,

1. 0,

1. 0 ,

1. 0 ,

1. 0 ,

1.0,

1. 0 ,

1. 0,

1. 0 ,

1 .0,

1.0,

1. 0,

67531, 2,

68101, 1,

68101, 2,

68901, 1,

68901, 2,

61502, 1,

61502, 2,

62702, 1,

62702, 2,

63902, 1,

63902, 2,

64502, 1,

64502, 2,

65302, 1,

65302, 2,

66102, 1,

66102, 2,

66702, 1,

66702, 2,

67502, 1,

67502, 2,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0.5,

-0 .5,

67502,

68102,

68102,

68902,

68902,

61503,

61503,

62703,

62703,

63903,

63903,

64503,

64503,

65303,

65303,

66103,

66103,

66703,

66703,

67503,

67503,

2,

1,

2,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

68040, 2, 1.0,
*EQUATION

3
68840, 1, 1.0,
*EQUATION

3
68840, 2, 1.0,
***** 41
*EQUATION

3
61441, 1, 1.0,
*EQUATION
3
61441, 2, 1.0,
*EQUATION
3
62641, 1, 1.0,
*EQUATION
3
62641, 2, 1.0,
*EQUATION

3

63841, 1, 1.0,
*EQUATION

3
63841, 2, 1.0,

*EQUATION
3
64441, 1, 1.0,
*EQUATION

3
64441, 2, 1.0,
*EQUATION

3
65241, 1, 1.0,
*EQUATION

3
65241, 2, 1.0,

*EQUATION

3
66041, 1, 1.0,
*EQUATION
3
66041, 2, 1.0,
*EQUATION

3
66641, 1, 1.0,
*EQUATION

3
66641, 2, 1.0,

*EQUATION

3
67441, 1, 1.0,
*EQUATION

3
67441, 2, 1.0,
-EQUATION
3
68041, 1, 1.0,
*EQUATION
3
68041, 2, 1.0,
*EQUATION
3
68841, 1, 1.0,
*EQUATION

3

68102,

68902,

68902,

61503,

61503,

62703,

62703,

63903,

63903,

64503,

64503,

65303,

65303,

66103,

66103,

66703,

66703,

67503,

67503,

68103,

68103,

68903,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

68103,

68903,

68903,

61504,

61504,

62704,

62704,

63904,

63904,

64504,

64504,

65304,

65304,

66104,

66104,

66704,

66704,

67504,

67504,

68104,

68104,

68904,

2,

1,

2,

-0 .5

-0 .5

-0 .5

-0. 5

-0. 5

-0 .5

-0. 5

-0 .5

-0 .5

-0 .5

-0 .5

-0 .5

-0 .5

-0 .5

-0 .5

-0 .5

-0 .5

-0. 5

-0 .5

-0 .5

-0 .5

-0. 5

1.0, 68102, 1, -0.5, 68103, 1, -0.5
68841, 2, 1.0, 68903, 2,

***** 42

-0.5, 68904, 2, -0.5
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*EQUATION

3
61442, 1, 1
*EQUATION

3
61442, 2, 1

*EQUATION
3
62642, 1, 1
*EQUATION

3
62642, 2, 1

*EQUATION
3
63842, 1, 2
*EQUATION

3
63842, 2, 2

*EQUATION
3
64442, 1, 1
*EQUATION
3
64442, 2,l

*EQUATION

3
65242, 1,
*EQUATION

3
65242, 2,

*EQUATION
3
66042, 1,
*EQUATION

3
66042, 2,

*EQUATION
3
66642, 1,
*EQUATION
3
66642, 2,
*EQUATION

3
67442, 1,
*EQUATION

3
67442, 2,

*EQUATION

3
68042, 1,

*EQUATION

3
68042, 2,

*EQUATION
3
68842, 1,
*EQUATION
3
68842, 2,

***** 43

*EQUATION

3
61443, 1,

*EQUATION

1. C ,

.0,

.0,

..0,

..0,

- .0,

L. 0,

L.0 ,

L.0 ,

1. 0 ,

1.0 ,

1.0,

1. 0 ,

1.0,

1.0,

1. 0,

1 .0,

1.0,

1.0,

61504,

61504,

62704,

62704,

63904,

63904,

64504,

64504,

65304,

65304,

66104,

66104,

66704,

66704,

67504,

67504,

68104,

68104,

68904,

68904,

L2,

2,

1,

2 ,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 .5,

- 0.5,

-0.5,

-0.5,

-0.5,

61505,

61505,

62705,

62705,

63905,

63905,

64505,

64505,

65305,

65305,

66105,

66105,

66705,

66705,

67505,

67505,

68105,

68105,

68905,

68905,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

I1,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.8

-0 .5

62643, 1,
*EQUATION
3
62643 2,
*EQUATION

3
63843, 1,

*EQUATION
3
63843, 2,
*EQUATION
3
64443, 1,

*EQUATION
3

64443, 2,

*EQUATION
3
65243, 1,

*EQUATION

3
65243, 2,

*EQUATION
3
66043, 1,

*EQUATION

3
66043, 2,

*EQUATION
3
66643, 1,

*EQUATION
3
66643, 2,

*EQUATION

3
67443, 1,

*EQUATION
3
67443, 2,

*EQUATION
3
68043, 1,

*EQUATION

3
68043, 2,
*EQUATION
3
68843, 1,
*EQUATION

3
68843, 2,

***** 44

*EQUATION
3
61444, 1,
*EQUATION

3
61444, 2,
*EQUATION

3
62644, 1,

*EQUATION
3
62644, 2,
*EQUATION

3
63844, 1,

*EQUATION

L.0,

1. 0 ,

1. 0 ,

1.0 ,

1. 0,

1. 0,

1. 0,

1. 0,

1.0,

1. 0,

1.0,

1. 0,

1.0,

1.0O,

1 .0,

1.0,

1. 0,

1 .0,

1 . O ,

62705,

62706,

63905,

63906,

64505,

64506,

65305,

65306,

66105,

66106,

66705,

66706,

67505,

67506,

68105,

68106,

68905,

68906,

61507,

61507,

62707,

62707,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0.5,I

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5.

62706,

62707,

63906,

63907,

64506,

64507,

65306,

65307,

66106,

66107,

66706,

66707,

67506,

67507,

68106,

68107,

68906,

68907,

61508,

61508,

62708,

62708,

1,

2,

1,

2,

1 ,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0 .5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

1.0, 61505, 1, -0.5, 61506, 1, -0.5

3
61443, 2, 1.0, 61506, 2,

*EQUATION
3

-0.5, 61507, 2, -0.5
1.0, 63907, 1, -0.5, 63908, 1,
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3
63844, 2, 1.0, 63907, 2,.-0.5, 63908,

*EQUATION

3
64444, 1, 1.0, 64507,
*EQUATION

3
64444, 2, 1.0, 64607,

*EQUATION

3
65244, 1, 1.0, 65307,

*EQUATION

3
65244, 2, 1.0, 65307,

*EQUATION

3
66044, 1, 1.0, 66107,

*EQUATION
3
66044, 2, 1.0, 66107,

*EQUATION

3
66644, 1, 1.0, 66707,

*EQUATION

3
66644, 2, 1.0, 66707,

*EQUATION
3
67444, 1, 1.0, 67507,
*EQUATION

3
67444, 2, 1.0, 67507,

*EQUATION

3
68044, 1, 1.0, 68107,

*EQUATION
3
68044, 2, 1.0, 68107,

*EQUATION
3
68844, 1, 1.0, 68907,
*EQUATION

3
68844, 2, 1.0, 68907,

***** 45
*EQUATION
3
61445, 1, 1.0, 61508,

*EQUATION

3
61445, 2, 1.0, 61508,
*EQUATION

3
62645, 1, 1.0, 62708,

*EQUATION
3
62645, 2, 1.0, 62708,
*EQUATION

3
63845, 1, 1.0, 63908,

*EQUATION

3
63845, 2, 1.0, 63908,
*EQUATION

3
64445, 1, 1.0, 64508,
*EQUATION

3
64445, 2, 1.0, 64508,

-0 .5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0 .5 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

64508,

64508,

65308,

65308,

66108,

66108,

66708,

66708,

67508,

67508,

68108,

68108,

68908,

68908,

61509,

61509,

62709,

62709,

63909,

63909,

64509,

64509,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

I1,

2 ,

1 ,

2 ,

I1,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

*EQUATION
3
65245, 1,
*EQUATION
3
65245, 2,
*EQUATION
3
66045, 1,
*EQUATION
3
66045, 2,
*EQUATION

3
66645, 1,
*EQUATION
3
66645, 2,

*EQUATION
3
67445, 1,
*EQUATION

3
67445, 2,
*EQUATION
3
68045, 1,
*EQUATION
3
68045, 2,

*EQUATION
3

68845, 1,

*EQUATION
3
68845, 2,

***** 46
*EQUATION
3
61446, 1,
*EQUATION
3
61446, 2,

*EQUATION
3
62646, 1,
*EQUATION

3
62646, 2,
*EQUATION

3
63846, 1,

*EQUATION
3
63846, 2,
*EQUATION
3
64446, 1,

*EQUATION
3
64446, 2,
*EQUATION
3
65246, 1,
*EQUATION
3

65246, 2,
*EQUATION
3

1.0,

1 .0,

1. 0,

1. 0,

1. 0,

1. 0,

1.0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1.0,

65308,

65308,

66108,

66108,

66708,

66708,

67508,

67508,

68108,

68108,

68908,

68908,

61509,

61509,

62709,

62709,

63909,

63909,

64509,

64509,

65309,

-0. 5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

65309,

65309,

66109,

66109,

66709,

66709,

67509,

67509,

68109,

68109,

68909,

68909,

61510,

61510,

62710,

62710,

63910,

63910,

64510,

64510,

65310,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

1,

2,

1,

2,

1 ,

2 ,

I1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

1.0, 65309, 2, -0.5, 65310, 2, -0.5
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66046, 1, 1.0, 66109, 1, -0.5, 66110, 1, -0.5

*EQUATION
3
66046, 2,

*EQUATION

3
66646, 1,
*EQUATION
3
66646, 2,

*EQUATION
3
67446, 1,
*EQUATION

3
67446, 2,
*EQUATION

3
68046, 1,

*EQUATION
3
68046, 2,
*EQUATION

3
68846, 1,
*EQUATION

3
68846, 2,

***** 47

*EQUATION
3
61447, 1,
*EQUATION

3
61447, 2,

*EQUATION
3
62647, 1,
*EQUATION

3
62647, 2,

*EQUATION

3
63847, 1,
*EQUATION

3
63847, 2,
*EQUATION

3
64447, 1,
*EQUATION

3
64447, 2,
*EQUATION

3
65247, 1,
*EQUATION

3
65247, 2,
*EQUATION

3
66047, 1,
*EQUATION

3
66047, 2,
*EQUATION

3
66647, 1,
*EQUATION

1. 0 ,

1.0,

1. 0 ,

1.0,

1.0,

1. 0,

1. 0,

1. 0 ,

1.0,

1. 0 ,

1. 0 ,

1.0,

1. 0,

1. 0,

1. 0,

1 .0,

1. 0,

1 .0,

1. 0,

i1.0,

1. 0 ,

66109, 2,

66709, 1,

66709, 2,

67509, 1,

67509, 2,

68109, 1,

68109, 2,

68909, 1,

68909, 2,

61510, 1,

61510, 2,

62710, 1,

62710, 2,

63910, 1,

63910, 2,

64510, 1,

64510, 2,

65310, 1,

65310, 2,

66110, 1,

66110, 2,

-0.5, 66110,

-0.5, 66710,

-0.5, 66710,

-0.5, 67510,

-0.5, 67510,

-0.5, 68110,

-0.5, 68110,

-0.5, 68910,

-0.5, 68910,

-0.5, 61511,

-0.5, 61511,

-0.5, 62711,

-0.5, 62711,

-0.5, 63911,

-0.5, 63911,

-0.5, 64511,

-0.5, 64511,

-0.5, 65311,

-0.5, 65311,

-0.5, 66111,

-0.5, 66111,

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

3

66647, 2, 1.0,
*EQUATION
3

67447, 1, 1.0,

*EQUATION
3
67447, 2, 1.0,
*EQUATION

3
68047, 1, 1.0,

*EQUATION
3

68047, 2, 1.0,
*EQUATION

3
68847, 1, 1.0,
*EQUATION
3
68847, 2, 1.0,
***** 48
*EQUATION
3
61448, 1, 1.0,
*EQUATION

3
61448, 2, 1.0,
*EQUATION

3

62648, 1, 1.0,
*EQUATION
.3

62648, 2, 1.0,

*EQUATION
3
63848, 1, 1.0,
*EQUATION

3
63848, 2, 1.0,

*EQUATION
3
64448, 1, 1.0,
*EQUATION

3
64448, 2, 1.0,

*EQUATION
3
65248, 1, 1.0,
*EQUATION
3
65248, 2, 1.0,
*EQUATION
3

66048, 1, 1.0,
*EQUATION
3
66048, 2, 1.0,

*EQUATION
3
66648, 1, 1.0,

*EQUATION

3
66648, 2, 1.0,

*EQUATION
3

67448, 1, 1.0,
*EQUATION
3
67448, 2, 1.0,

66710,

67510,

67510,

68110,

68110,

68910,

68910,

61511,

61511,

62711,

62711,

63911,

63911,

64511,

64511,

65311,

65311,

66111,

66111,

66711,

66711,

67511,

67511,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0. 5,

-0.5,

-0 . 5,

-0.5,

-0 . 5,

-0.5,

-0 . 5,

-0 . 5,

-0 . 5,

-0 . 5,

-0 . 5,

-0.5,

-0.5,

-0 . 5,

-0 .5,

-0 . 5,

-0.5,

-0.5,

-0 . 5,

-0 . 5,

66711,

67511,

67511,

68111,

68111,

68911,

68911,

61512,

61512,

62712,

62712,

63912,

63912,

64512,

64512,

65312,

65312,

66112,

66112,

66712,

66712,

67512,

67512,

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5
1.0, 66710, 1, -0.5, 66711, 1, -0.5
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*EQUATION 68849, 1, 1.0, 68912, 1, -0.5, 68913, 1, -0.5

3 *EQUATION

68048, 1, 1.0, 68111, 1, -0.5, 68112, 1, -0.5 3

*EQUATION 68849, 2, 1.0, 68912, 2, -0.5, 68913, 2, -0.5

3 ***** 50

68048, 2, 1.0, 68111, 2, -0.5, 68112, 2, -0.5 *EQUATION

*EQUATION 3

3 61450, 1, 1.0, 61513, 1, -0.5, 61514, 1, -0.5

68848, 1, 1.0, 68911, 1, -0.5, 68912, 1, -0.5 *EQUATION

*EQUATION 3

3 61450, 2, 1.0, 61513, 2, -0.5, 61514, 2, -0.5

68848, 2, 1.0, 68911, 2, -0.5, 68912, 2, -0.5 *EQUATION

***** 49 3

*EQUATION 62650, 1, 1.0, 62713, 1, -0.5, 62714, 1, -0.5

3 *EQUATION

61449, 1, 1.0, 61512, 1, -0.5, 61513, 1, -0.5 3

*EQUATION 62650, 2, 1.0, 62713, 2, -0.5, 62714, 2, -0.5

3 *EQUATION

61449, 2, 1.0, 61512, 2, -0.5, 61513, 2, -0.5 3

*EQUATION 63850, 1, 1.0, 63913, 1, -0.5, 63914, 1, -0.5

3 *EQUATION

62649, 1, 1.0, 62712, 1, -0.5, 62713, 1, -0.5 3

*EQUATION 63850, 2, 1.0, 63913, 2, -0.5, 63914, 2, -0.5

3 *EQUATION

62649, 2, 1.0, 62712, 2, -0.5, 62713, 2, -0.5 3

-EQUATION 64450, 1, 1.0, 64513, 1, -0.5, 64514, 1, -0.5

3 *EQUATION

63849, 1, 1.0, 63912, 1, -0.5, 63913, 1, -0.5 3

*EQUATION 64450, 2, 1.0, 64513, 2, -0.5, 64514, 2, -0.5

3 *EQUATION

63849, 2, 1.0, 63912, 2, -0.5, 63913, 2, -0.5 3

*EQUATION 65250, 1, 1.0, 65313, 1, -0.5, 65314, 1, -0.5

3 *EQUATION

64449, 1, 1.0, 64512, 1, -0.5, 64513, 1, -0.5 3

*EQUATION 65250, 2, 1.0, 65313, 2, -0.5, 65314, 2, -0.5

3 *EQUATION

64449, 2, 1.0, 64512, 2, -0.5, 64513, 2, -0.5 3

*EQUATION 66050, 1, 1.0, 66113, 1, -0.5, 66114, 1, -0.5

3 *EQUATION

65249, 1, 1.0, 65312, 1, -0.5, 65313, 1, -0.5 3

*EQUATION 66050, 2, 1.0, 66113, 2, -0.5, 66114, 2, -0.5

3 *EQUATION

65249, 2, 1.0, 65312, 2, -0.5, 65313, 2, -0.5 3

*EQUATION 66650, 1, 1.0, 66713, 1, -0.5, 66714, 1, -0.5

3 *EQUATION

66049, 1, 1.0, 66112, 1, -0.5, 66113, 1, -0.5 3

*EQUATION 66650, 2, 1.0, 66713, 2, -0.5, 66714, 2, -0.5

3 *EQUATION

66049, 2, 1.0, 66112, 2, -0.5, 66113, 2, -0.5 3

*EQUATION 67450, 1, 1.0, 67513, 1, -0.5, 67514, 1, -0.5

3 *EQUATION

66649, 1, 1.0, 66712, 1, -0.5, 66713, 1, -0.5 3

*EQUATION 67450, 2, 1.0, 67513, 2, -0.5, 67514, 2, -0.5

3 *EQUATION

66649, 2, 1.0, 66712, 2, -0.5, 66713, 2, -0.5 3

*EQUATION 68050, 1, 1.0, 68113, 1, -0.5, 68114, 1, -0.5

3 *EQUATION

67449, 1, 1.0, 67512, 1, -0.5, 67513, 1, -0.5 3

*EQUATION 68050, 2, 1.0, 68113, 2, -0.5, 68114, 2, -0.5

3 *EQUATION

67449, 2, 1.0, 67512, 2, -0.5, 67513, 2, -0.5 3

*EQUATION 68850, 1, 1.0, 68913, 1, -0.5, 68914, 1, -0.5

3 *EQUATION

68049, 1, 1.0, 68112, 1, -0.5, 68113, 1, -0.5 3

*EQUATION 68850, 2, 1.0, 68913, 2, -0.5, 68914, 2, -0.5

3 ***** 51

68049, 2, 1.0, 68112, 2, -0.5, 68113, 2, -0.5 *EQUATION

*EQUATION 3

3 61451, 1, 1.0, 61514, 1, -0.5, 61515, 1, -0.5
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*EQUATION

3
61451, 2, 1.0, 61S14, 2, -0.5, 61515, 2,

*EQUATION

3

62652, 2, 1.0, 62715, 2, -0.5, 62716, 2, -0.5

*EQUATION
3

62651, 1, 1.0,
*EQUATION

3
62651, 2, 1.0,

*EQUATION

3
63851, 1, 1.0,
*EQUATION

3
63851, 2, 1.0,

-EQUATION
3
64451, 1, 1.0,
*EQUATION

3
64451, 2, 1.0,

*EQUATION

3
65251, 1, 1.0,
*EQUATION

3
65251, 2, 1.0,
*EQUATION

3
66051, 1, 1.0,

*EQUATION

3
66051, 2, 1.0,

*EQUATION
3
66651, 1, 1.0,

*EQUATION

3
66651, 2, 1.0,

*EQUATION
3
67451, 1, 1.0,
*EQUATION

3
67451, 2, 1.0,
*EQUATION

3
68051, 1, 1.0,
*EQUATION

3
68051, 2, 1.0,

*EQUATION

3
68851, 1, 1.0,

*EQUATION
3
65851, 2, 1.0,
***** 52

*EQUATION
3
61452, 1, 1.0,

*EQUATION
3
61452, 2, 1.0,
*EQUATION

62714,

62714,

63914,

63914,

64514,

64514,

65314,

65314,

66114,

66114,

66714,

66714,

67514,

67514,

68114,

68114,

68914,

68914,

61515,

61515,

L1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0 . 5,

-0 .5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0.5,

-0 . 5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

- 0 .5,

-0.5,

- 0 .5

62715,

62715,

63915,

63915,

64515,

64515,

65315,

65315,

66115,

66115,

66715,

66715,

67515,

67515,

68115,

68115,

68915,

68915,

61516,

61516,

2 ,

2,

1 ,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0 .5

-0 .5

-0 .5

-0 .5

-0 .5

-0 .5

-0 .5

-0 .5

-0 .5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

- 0 . S

-0.5

- 0 . S

-0 .5

-0.5

63852, l, 1.0,
*EQUATION

3
63852, 2, 1.0,

*EQUATION
3
64452, 1, 1.0,

*EQUATION
3
64452, 2, 1.0,

*EQUATION
3
65252, 1, 1.0,

*EQUATION
3

65252, 2, 1.0,
*EQUATION

3
66052, 1, 1.0,

*EQUATION
3
66052, 2, 1.0,
*EQUATION
3
66652, 1, 1.0,

*EQUATION
3
66652, 2, 1.0,

*EQUATION
3
67452, 1, 1.0,

*EQUATION
3
67452, 2, 1.0,

*EQUATION

3
68052, 1, 1.0,

*EQUATION
3
68052, 2, 1.0,

*EQUATION
3
68852, 1, 1.0,
*EQUATION
3
68852, 2, 1.0,
***** 53

*EQUATION

3
61453, 1, 1.0,

*EQUATION

3
61453, 2, 1.0,

*EQUATION
3
62653, 1, 1.0,
*EQUATION
3
62653, 2, 1.0,

*EQUATION
3
63853, 1, 1.0,

*EQUATION

53915,

53915,

64515,

64515,

65315,

65315,

66115,

66115,

66715,

66715,

67515,

67515,

68115,

68115,

68915,

68915,

61516,

61516,

62716,

62716,

63916,

1,

2,

1 ,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5.

-0 .5

63916,

63916,

64516,

64516,

65316,

65316,

66116,

66116,

66716,

66716,

67516,

67516,

68116,

68116,

68916,

68916,

61517,

61517,

62717,

62717,

63917,

1 ,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2 ,

-0.5

-0.5

-0.5

-0 .5

-0 .5

- 0 . S

-0.5

-0 .5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0 .5

- 0 .5

-0 . S

-0.5

-0.5

-0.5

-0 .5

- 0 .5

1 ,

2,

1,

2,

1,

1,

2 ,

-0. 5

-0 .5

3
62652, 1, 1.0, 62715,

*EQUATION

3

1, -0.5, 62716, 1, -0.5
63853, 2,
*EQUATION

1.0, 63916, 2, -0.5, 63917, 2, -0.5
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3
64453, 1, 1.0, 64516, 1, -0.5, 64517,

*EQUATION
3
64453, 2, 1
*EQUATION

3
65253, 1, 1

*EQUATION

3
65253, 2, 1

*EQUATION

3
66053, 1, I
*EQUATION
3
66053, 2, 1

*EQUATION

3
66653, 1, 1

*EQUATION
3
66653, 2, 1

*EQUATION

3
67453, 1,
*EQUATION

3
67453, 2,
*EQUATION

3
68053, 1,
*EQUATION

3
68053, 2,

*EQUATION

3
68853, 1,
*EQUATION

3
68853, 2,
***** 54
*EQUATION

3
61454, 1,

*EQUATION
3
61454, 2,
*EQUATION

3
62654, 1,
*EQUATION
3
62654, 2,
*EQUATION

3
63854, 1,
*EQUATION

3
63854, 2,

*EQUATION

3
64454, 1,

*EQUATION
3
64454, 2,

*EQUATION

3
65254, 1,

.0,

. 0,

L.0,

1. O ,

1.0,

1. 0,

1. 0 ,

1.0 ,

1. 0 ,

1.0,

1. 0 ,

1. 0 ,

1. 0 ,

1.0,

1 .0,

I. O ,

1. O ,

1 .0

1.01 . 0

64516,

65316,

65316,

66116,

66116,

66716,

66716,

67516,

67516,

68116,

68116,

68916,

68916,

61517,

61517,

62717,

62717,

63917,

63917,

64517,

64517,

65317,

2,

2,

1,

2,

1 ,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0. 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

64517,

65317,

65317,

66117,

66117,

66717,

66717,

67517,

67517,

68117,

68117,

68917,

68917,

61518,

61518,

62718,

62718,

63918,

63918,

64518,

64518,

65318,

L1,

2,

2,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 *

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

I-0.5

-0.5

*EQUATION
3
65254, 2,

*EQUATION
3
66054, 1,
*EQUATION
3
66054, 2,

*EQUATION
3
66654, 1,

*EQUATION

3
66654, 2,
*EQUATION

3
67454, 1,

*EQUATION

3
67454, 2,

*EQUATION

3
68054, 1,
*EQUATION
3
68054, 2,

*EQUATION
3
68854, 1,

*EQUATION

3
68854, 2,
***** 55

*EQUATION
3

61455, 1,
*EQUATION

3
61455, 2,
*EQUATION
3
62655, 1,

*EQUATION

3

62655, 2,
*EQUATION

3
63855, 1,
*EQUATION
3
63855, 2,
*EQUATION
3
64455, 1,

*EQUATION
3
64455, 2,

*EQUATION
3
65255, 1,

*EQUATION
3
65255, 2,
*EQUATION

1.0,

1 . 0 ,

L.0,

1.0 ,

1.0 ,

I.0,

1. 0 ,

1. 0 ,

1. 0 ,

1. 0 ,1.0,

1.0,

1.0O,

1.0O,

1.0O,

1.0O,

1.0,

1.0,

1.0.1. 0 ,

1. 0 ,

1 .0 ,

65317,

66117,

66117,

66717,

66717,

67517,

67517,

68117,

68117,

68917,

68917,

61518,

61518,

62718,

62718,

63918,

63918,

64518,

64518,

65318,

65318,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5 ,

-0.5S,

-0 .5,

-0.5S,

-0 .5,

-0.5,

-0 .5,

65318,

66118,

66118,

66718,

66718,

67518,

67518,

68118,

68118,

68918,

68918,

61519,

61519,

62719,

62719,

63919,

63919,

64519,

64519,

65319,

65319,

2,

1,

2 ,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

66055, 1, 1.0,
*EQUATION

3

66118, 1, -0.5, 66119, 1, -0.5 '
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66055, 2, 1.0,
*EQUATION

3
66655, 1, 1.0,
*EQUATION

3
66655, 2, 1.0,
*EQUATION
3
67455, 1, 1.0,
*EQUATION
3
67455, 2, 1.0,
*EQUATION

3

68055, 1, 1.0,
*EQUATION

3
68055, 2, 1.0,
*EQUATION

3
68855, 1, 1.0,
*EQUATION
3
68855, 2, 1.0,
***** 56

*EQUATION

3
61456, 1, 1.0,
*EQUATION

3
61456, 2, 1.0,

*EQUATION

3
62656, 1, 1.0,
*EQUATION

3
62656, 2, 1.0,
*EQUATION

3
63856, 1, 1.0,

*EQUATION
3
63856, 2, 1.0,
*EQUATION

3
64456, 1, 1.0,
*EQUATION
3
64456, 2, 1.0,
*EQUATION

3
65256, 1, 1.0,
*EQUATION
3
65256, 2, 1.0,
*EQUATION

3
66056, 1, 1.0,
*EQUATION

3
66056, 2, 1.0,
*EQUATION

3
66656, 1, 1.0,
*EQUATION
3
66656, 2, 1.0,
*EQUATION

66118,

66718,

66718,

67518,

67518,

68118,

68118,

68918,

68918,

61519,

61519,

62719,

62719,

63919,

63919,

64519,

64519,

65319,

65319,

66119,

66119,

66719,

66719,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0. 5,

-0 . 5,

-0. 5,

- 0.5,

-0. 5,

-0 . 5,

- 0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0 . 5,

-0 . 5,

-0.5,

-0.5,

-0 .5,

- 0.5,

-0.5,

-0.5,

66119, 2,

66719, 1,

66719, 2,

67519, 1,

67519, 2,

68119, 1,

68119, 2,

68919, 1,

68919, 2,

61520, 1,

61520, 2,

62720, 1,

62720, 2,

63920, 1,

63920, 2,

64520, 1,

64520, 2,

65320, 1,

65320, 2,

66120, 1,

66120, 2,

66720, 1,

66720, 2,

-0 . 5

-0 .5

-0 .5

-0.5

-0.5

-0 .5

-0 .5

-0 .5

-0 .5

-0.5

-0 .5

-0 .5

-0 .5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

3
67456, 1, 1.0, 67519, 1, -0.5, 67520, 1, -0.5

*EQUATION

3
67456, 2, 1.0, 67519, 2, -0.5, 67520, 2, -0.5

*EQUATION
3
68056, 1, 1.0, 68119, 1, -0.5, 68120, 1, -0.5

*EQUATION
3
68056, 2, 1.0, 68119, 2, -0.5, 68120, 2, -0.5

*EQUATION
3
68856, 1, 1.0, 68919, 1, -0.5, 68920, 1, -0.5

*EQUATION

3
68856, 2, 1.0, 68919, 2, -0.5, 68920, 2, -0.5
**************************************** *****

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

** RIGID UNYIELDING TARGET

*NODE, NSET=TARGETO
190000, 0.0, 0.0, -0.0
190001, -120.0, 0.0, -0.0

190002, 120.0, 0.0, -0.0

190003, 120.0, 50.0, -0.0

190004, -120.0, 50.0, -0.0
*NCOPY,SHIFT,CHANGE NU=-100000,OLD

SET=TARGETO,NEW SET=TARGET

40.876, 0., 93.0
40.876, 0., 93.0, 40.876, 1., 93.0, -90.0

*ELEMENT,TYPE=R3D4,ELSET=TARGET
90000,90001,90002,90003,90004
*RIGID BODY, ELSET=TARGET, REF NODE=90000
* *** **** **

** TYPE 317 SST MOD

** DYNAMIC S-S CURVE
*MATERIAL, NAME=S317

*DENSITY
16.0461E-4

*ELASTIC
26.5E6, 0.3

*PLASTIC
60000., 0.

71000., 0.008
75000., 0.018
77300., 0.028
79300., 0.038
87000., 0.078

90500., 0.118

93700., 0.158

96000., 0.198
97800., 0.238
98800., 0.268
99500., 0.288
100000., 0.308
** TYPE 304 SST
** USING SANDIA DATA
*MATERIAL, NAME=S304
*DENSITY

7.5052E-4
*ELASTIC
27.OE6, 0.3
*PLASTIC
30000., 0.
35000., 0.002
37300., 0.004
38400., 0.006
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39400., 0.008

40000., 0.010
42900., 0.020

45400., 0.030
47900., 0.040
50400., 0.050
52900., 0.060

55400., 0.070
57900., 0.080

60400., 0.090

62900., 0.100

69150., 0.125

75400., 0.150
81650., 0.175

87900., 0.200

94150., 0.250
106650., 0.300

119150., 0.350
** FIN - TYPE 304 SST

*MATERIAL, NAME=FIN

*DENSITY
7.5052E-4
*ELASTIC
27.0E6, 0.3
*PLASTIC
30000., 0.

35000., 0.002

37300., 0.004

38400., 0.006

39400., 0.008

40000., 0.010
42900., 0.020

45400., 0.030

47900., 0.040
50400., 0.050
52900., 0.060

55400., 0.070

57900., 0.080

60400., 0.090
62900., 0.100
69150., 0.125

75400., 0.150

81650., 0.175

87900., 0.200

94150., 0.250

106650., 0.300
119150., 0.350
** TYPE 304 SST, DENSITY NOT ADJUSTED

*MATERIAL, NAME=S304A
*DENSITY
7.5052E-4
*ELASTIC
27.0E6, 0.3

*PLASTIC

30000., 0.
35000., 0.002

37300., 0.004

38400., 0.006

39400., 0.008
40000., 0.010
42900., 0.020
45400., 0.030
47900., 0.040
50400., 0.050
52900., 0.060
55400., 0.070

57900., 0.080

60400., 0.090

62900., 0.100

69150., 0.125

75400., 0.150
81650., 0.175

87900., 0.200
94150., 0.250
106650., 0.300
119150., 0.350

** TYPE 304 SST, DENSITY ADJUSTED TO INCLUDE

FUEL BUNDLE

*MATERIAL, NAME=S304B

*DENSITY
68.65E-4
*ELASTIC
27.0E6, 0.3
*PLASTIC

30000., 0.
35000., 0.002
37300., 0.004

38400., 0.006

39400., 0.008

40000., 0.010
42900., 0.020

45400., 0.030

47900., 0.040
50400., 0.050

52900., 0.060
55400., 0.070

57900., 0.080

60400., 0.090

62900., 0.100
69150., 0.125

75400., 0.150

81650., 0.175

87900., 0.200

94150., 0.250

106650., 0.300
119150., 0.350

** FOR BASKET SPACER DISKS

** ADJUSTING DENSITY TO INCLUDE POISON RODS

AND OTHER PARTS
*MATERIAL, NAME=S216A

*DENSITY

9.5956E-4
*ELASTIC
26.5E6, 0.3

*PLASTIC
60000., 0.
71000., 0.008

75000., 0.018
77300., 0.028
79300., 0.038
87000., 0.078

90500., 0.118
93700., 0.158

96000., 0.198

97800., 0.238
98800., 0.268

99500., 0.288
100000., 0.308
** TYPE 216 SST IS ASSUMED THE SAME AS 317

SST MOD
** USING 317 SST DYNAMIC S-S CURVE

*MATERIAL, NAME=S216
*DENSITY
7.5052E-4

*ELASTIC
26.5E6, 0.3

*PLASTIC
60000., 0.
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71000., 0.008
75000., 0.018
77300., 0.028

79300., 0.038
87000., 0.078
90500., 0.118
93700., 0.158
96000., 0.198
97800., 0.238
98800., 0.268
99500., 0.288
100000., 0.308
** RING = TYPE 216 SST (SAME AS 317 SST MOD)

** USING 317 SST DYNAMIC S-S CURVE
*MATERIAL, NAME=RING
*DENSITY
7.5052E-4
*ELASTIC
26.5E6, 0.3
*PLASTIC

60000., 0.
71000., 0.008
75000., 0.018
77300., 0.028
79300., 0.038
87000., 0.078
90500., 0.118
93700., 0.158
96000., 0.198
97800., 0.238
98800., 0.268
99500., 0.288
100000., 0.308

** DEPLETED URANIUM
** DENSITY = 1175 PCF

*MATERIAL, NAME=DURAN
*DENSITY
1.76E-3
*ELASTIC
26.0E6, 0.3
*PLASTIC
35000., 0.
60000., 0.06
** FUEL BUNDLE TOP/BOTTOM TIE PLATES - TYPE

304 SST
** ELASTIC ONLY, ADJUSTED TO 30 POUNDS/BUNDLE
(TOP AND BOTTOM)
*MATERIAL, NAME=S304F
*DENSITY
1.8145E-4
*ELASTIC
27.0E6, 0.3
*********** ZIRCALOY 4 (IRRADIATED 12/2001

data **************
** ZIRCALOY 4 (6.565 g/oc = 0.237 lb/ins3)

*MATERIAL, NAME=CLAD
*DENSITY
6.134E-4
*ELASTIC
12.1E6, 0.37
*PLASTIC

104000., 0.
119000., 0.009
** ZIRCALOY 4 CLADDING
** ADJUSTED DENSITY TO HAVE A WEIGHT OF 7.25

POUNDS PER ROD
*MATERIAL, NAME=CLADO
*DENSITY

36. 865E-4
*ELASTIC

12.1E6, 0.37

*PLASTIC
104000., 0.
119000., 0.009

** ZIRCALOY 4 CLADDING, ADJUSTED DENSISTY

*MATERIAL, NAME=CLADI
*DENSITY
24.922E-4
*ELASTIC

12.1EG, 0.37

*PLASTIC

104000., 0.

119000., 0.009

** ZIRCALOY 4 for GRID SPACERS, ADJUSTED

DENSITY

*MATERIAL, NAME=CLADG

*DENSITY
6.849E-4
*ELASTIC

12.1E6, 0.37
*PLASTIC
104000., 0.
119000., 0.009

** ZIRCALOY 4 for GUIDE AND INST. TUBES,

ADJUSTED DENSITY

*MATERIAL, NAME=CLADT
*DENSITY
1.5435E-4
*ELASTIC
12.1E6, 0.37
*PLASTIC
104000., 0.
119000., 0.009
**

** ELEMENT SET DEFINITIONS

*ELSET, ELSET=OS
OSB, OSC, OSW
*ELSET, ELSET=DU
DUB, DUC, DUW

*ELSET, ELSET=IS
ISB, ISC, ISW
*ELSET, ELSET=CSKB
ISB, OSB, DUB
*ELSET, ELSET=CSKC
ISC, OSC, DUC
*ELSET, ELSET=CSKW
ISW, OSW, DUW, CFL
*ELSET, ELSET=CSKBD
OS, IS, DU, CFL
*ELSET, ELSET=CSKHD
CHDS, CHDU
*ELSET, ELSET=CASK
CSKBD, CSKHD
*ELSET, ELSET=TF
TFLG, TFST
*ELSET, ELSET=BF
BFLG, BFST
*ELSET, ELSET=RINGB
RINGI, RING2
*ELSET, ELSET=RINGT

RING3, RING4
*ELSET, ELSET=RING
RING1, RING2, RING3, RING4
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*ELSET,ELSET=BASK
SPDSK,TROD,FCH,FCA,FCB,FCC
*ELSET,ELSET=FAROD

FARO,FARI
*ELSET,ELSET=FAG
FAGI,FAG2,FAG3,FAG4,FAG5,FAG6,FAG7,FAG8,FAG9,
FAG10
*ELSET, ELSET=FUELA
FAROD,FAG,FABM,FATP,TUBEA
*ELSET,ELSET=ALLEL

CASK,BASK,TF,BF,RING,FUELA,FATSPR,FABSPR

** NODE SET DEFINITIONS

*NSET, NSET=CSKBD

OSB, OSC, WALL

*NSET, NSET=CSKHD
CHD,
*NSET, NSET=CASK
CSKBD, CSKHD
*NSET, NSET=TF
TFLG, TFST

*NSET, NSET=BF
BFLG, BFST

*NSET, NSET=RINGB
RINGI, RING2

*NSET, NSET=RINGT
RING3, RING4

*NSET, NSET=RING
RING1, RING2, RING3, RING4

*NSET,NSET=BASK
SPDSK,TROD,FCH,FCA,FCB,FCC
*NSET,NSET=FAROD
FARO,FARS
*NSET, NSET=FUELA

FAROD,FABM,FATP
*NSET,NSET=ALLND

CASK,BASK,TF,BF,RING,FUELA,FATSPR,FABSPR
*NSET,NSET=YSYMM,GENERATE
30000, 30000, 1

90000, 90000, 1
** BOTTOM
1, 5, 1

501, 505, 1
1001, 1005, 1
1501, 1505, 1
2001, 2005, 1
21, 61, 20

521, 561, 20
1021, 1061, 20

1521, 1561, 20
2021, 2061, 20

91, 171, 20
591, 671, 20

1091, 1171, 20

1591, 1671, 20

2091, 2171, 20
29, 69, 20

529, 569, 20
1029, 1069, 20

1529, 1569, 20
2029, 2069, 20

107, 187, 20

607, 687, 20
1107, 1187, 20

1607, 1687, 20
2107, 2187, 20

** BOTTOM CORNER

221, 2221, 500

261, 2261, 500

301, 381, 40

801, 881, 40

421, 461, 40

921, 961, 40

1301, 1341, 40

1381, 1461, 40

1801, 1961, 40
2301, 2381, 40

253, 2253, 500
293, 2293, 500

333, 413, 40

833, 913, 40

453, 493, 40

953, 993, 40

1333, 1373, 40

1413, 1493, 40
1833, 1993, 40

2333, 2413, 40
** WALL
2221, 9021, 20(

2261, 9061, 20(

2301, 9501, 20(

2341, 9541, 20C

2381, 9581, 20C

2253, 9053, 20C

2293, 9093, 20C

2333, 9533, 20C

2373, 9573, 20C
2413, 9613, 20t

** HEAD
10501, 10505,
11001, 11005,

11501, 11505,
12001, 12005,
10521, 10561,

11021, 11061,

11521, 11561,

12021, 12061,
10591, 10671,

11091, 11171,
11591, 11671,

12091, 12171,
10221, 12221,
10261, 12261,
11301, 12301,
11341, 12341,

20

2012
20
20
20
20
20
2020
2 0
2 0

500
500
500

10529, 10569, 20

11029, 11069, 20

11529, 11569, 20

12029, 12069, 20

10607, 10687, 20

11107, 11187, 20

11607, 11687, 20

12107, 12187, 20

10253, 12253, 500

10293, 12293, 500

11333, 12333, 500

11373, 12373, 500

** BOTTOM FINS

40001, 40115, 1

43601, 43715, 1

** TOP FINS

50011, 50155, 1

53611, 53755, 1

** RINGS
15041, 15241, 40

15073, 15193, 40
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15341, 15541, 40 31479, 32379, 300

15373, 15493, 40 ** SP9
15041, 15241, 40 33002, 33018, 1

16073, 16193, 40 33302, 33318, 1

16341, 16541, 40 32701, 33601, 300

16373, 16493, 40 32719, 33619, 300

17041, 17241, 40 32951, 33851, 300

17073, 17193, 40 32979, 33879, 300

17341, 17541, 40 ** TOP

17373, 17493, 40 33901, 33919, 1

18041, 18241, 40 34201, 34219, 1

18073, 18193, 40 ** CENTRAL FUEL CELL

18341, 18541, 40 20408, 34208, 300

18373, 18493, 40 20412, 34212, 300

** SP1 20409, 20411, 1

21002, 21018, 1 20709, 20711, 1

21302, 21318, 1 *BOUNDARY

20701, 21601, 300 90000, 1, 6

20719, 21619, 300 YSYMMYSYMM

20951, 21851, 300 *INITIAL CONDITIONS,TYPE=VELOCITY

20979, 21879, 300 ALLND,1,+528.0

** SP2

22502, 22518, 1 ** STEP 1
22802, 22818, 1

22201, 23101, 300 *STEP

22219, 23119, 300 *DYNAMIC,EXPLICIT

22451, 23351, 300 .100.OE-3

22479, 23379, 300 *RESTART, WRITE, NUMBER INTERVAL=3

** SP3 **

24002, 24018, 1 ** DEFINE THE CONTACT SURFACES BETWEEN

24302, 24318, 1 ** THE CASK/FINS/RINGS AND THE TARGET

23701, 24601, 300 **

23719, 24619, 300 *SURFACE DEFINITION,NAME=TGTOP

23951, 24851, 300 TARGET,SPOS

23979, 24879, 300 *NSET, NSET=CASKSD, GENERATE

** SP4 2781, 9581, 200

25502, 25518, 1 2782, 9582, 200

25802, 25818, 1 2783, 9583, 200

25201, 26101, 300 2784, 9584, 200

25219, 26119, 300 2785, 9585, 200

25451, 26351, 300 2786, 9586, 200

25479, 26379, 300 2787, 9587, 200

** SP5 *NSET, NSET=RINGSDO, GENERATE

27002, 27018, 1 15041, 15050, 1

27302, 27318, 1 15081, 15090, 1

26701, 27601, 300 15121, 15130, 1

26719, 27619, 300 15161, 15170, 1

26951, 27851, 300 15201, 15210, 1

26979, 27879, 300 15241, 15250, 1

** SP6 15341, 15350, 1

28502, 28518, 1 15381, 15390, 1

28802, 28818, 1 15421, 15430, 1

28201, 29101, 300 15461, 15470, 1

28219, 29119, 300 15501, 15510, 1

28451, 29351, 300 15541, 15550, 1

28479, 29379, 300 16041, 16050, 1

** SP7 16081, 16090, 1

30002, 30018, 1 16121, 16130, 1

30302, 30318, 1 16161, 16170, 1

29701, 30601, 300 16201, 16210, 1

29719, 30619, 300 16241, 16250, 1

29951, 30851, 300 16341, 16350, 1

29979, 30879, 300 16381, 16390, 1

** SP8 16421, 16430, 1

31502, 31S18, 1 16461, 16470, 1

31802, 31818, 1 16501, 16510, 1
31201, 32101, 300 16541, 16550, 1

31219, 32119, 300 17041, 17050, 1
31451, 32351, 300 17081, 17090, 1
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17121, 17130,

17161, 17170,

17201, 17210,
17241, 17250,
17341, 17350,

17381, 17390,
17421, 17430,
17461, 17470,
17501, 17510,

17541, 17550,
18041, 18050,
18081, 18090,
18121, 18130,
18161, 18170,
18201, 18210,

18241, 18250,
18341, 18350,

18381, 18390,
18421, 18430,

18461, 18470,
18501, 18510,
18541, 18550,
*CONTACT NODE

TF,
BF,
CASKSD,
RINGSDO,
*CONTACT PAIR
SIDE,TGTOP

1

1

1

1

1

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
SET,NAME=SIDE

** DEFINE THE CONTACT SURFACES BETWEEN

** THE CASK INSIDE SURFACE AND THE BASKET

*NSET, NSET=TRODNDB
20545,20555,20845,20855

*NSET, NSET=TRODNDT

34645,34655
*NSET, NSET=TRODND
TRODNDB, TRODNDT

*NSET, NSET=FCCBEB, GENERATE
20433, 20437, 1
20453, 20457, 1
20473, 20477, 1
20493, 20497, 1
20513, 20517, 1
20533, 20537, 1
*NSET, NSET=FCCBET, GENERATE

20733, 20737, 1
20753, 20757, 1
20773, 20777, 1

20793, 20797, 1
20813, 20817, 1

20833, 20837, 1
*CONTACT NODE SET,NANE=BASKO
SPlRNG,SP2RNG,SP3RNG,SP4RNG,SP5RNG,SP6RNG,SP7
RNG,SP8RNG,SP9RNG
SP1,TOP,TRODND,FCABEB,FCABET,FCBBEB,FCBBET,FC
CBEB,FCCBET,FCHBEB,FCHBET
*CONTACT NODE SET,NAME=BASKTP

TOP, TRODNDT
*ELSET, ELSET=CASKS2, GENERATE

1501, 1718, 1
*ELSET, ELSET=CASKS6, GENERATE

2221, 2252, 1
2421, 2452, 1
2621, 2652, 1
2821, 2852, 1

3021, 3052, 1
3221, 3252, 1

3421, 3452, 1

3621, 3652, 1
3821, 3852, 1
4021, 4052, 1
4221, 4252, 1
4421, 4452, 1
4621, 4652, 1
4821, 4852, 1

5021, 5052, 1
5221, 5252, 1
5421, 5452, 1

5621, 5652, 1
5821, 5852, 1

6021, 6052, 1
6221, 6252, 1

6421, 6452, 1
6621, 6652, 1

6821, 6852, 1

7021, 7052, 1
7221, 7252, 1
7421, 7452, 1
7621, 7652, 1
7821, 7852, 1

8021, 8052, 1
8221, 8252, 1
8421, 8452, 1
8621, 8652, 1
8821, 8852, 1
*ELSET, ELSET=CASKS6A, GENERATE

10221, 10252, 1
*ELSET, ELSET=CASKS1, GENERATE

10501, 10718, 1
*SURFACE DEFINITION,NAME=CASKI1

CASKS2, S2
CASKS6, S6

*SURFACE DEFINITION,NAME=CASKI2
CASKS1, S1

CASKS6A, S6
*CONTACT PAIR
BASKO, CASKI1
*CONTACT PAIR

BASKTP, CASKI2

** DEFINE THE CONTACT SURFACES BETWEEN

** THE FUEL ROD OUTER LAYER WITH BOTTOM TIE

PLATE

*CONTACT NODE SET,NAME=FAROB,GENERATE

61001, 61056, 1
*SURFACE DEFINITION,NAME=FABMT
FABM, S2

** DEFINE THE CONTACT SURFACES BETWEEN
** THE FUEL ROD OUTER LAYER WITH TOP TIE

PLATE

*CONTACT NODE SET,NAXE=FAROT,GENERATE
69201, 69256, 1
*SURFACE DEFINITION,NAXE=FATPB

FATP, S1
**

** DEFINE THE CONTACT SURFACES BETWEEN
** THE FUEL CHANNEL A INSIDE SURFACE AND THE

FUEL BUNDLE A
**

*SURFACE DEFINITION,NAME=FCAISH
FCABE, S2
*SURFACE DEFINITION,NAXE=FCAISL
FCAR, SPOS
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FCAS, SPOS
*CONTACT NODE SET,NAME=FUELA

FUELA,
*CONTACT PAIR
FUELA, FCAISH

FUELA, FCAISL

*CONTACT NODE SET,NAME=FUELATP

FATP,
*CONTACT PAIR

FUELATP, CASKI2
**

** DEFINE THE CONTACT SURFACES BETWEEN

** OUTER FUEL RODS AND INNER FUEL RODS

*CONTACT NODE SET,NAME=FARO

FARO,
*SURFACE DEFINITION,NAME=FARI

FARI, SNEG
*CONTACT PAIR

FARO, FARI
************ *********************************

*** ***

** FA FUEL ASSEMBLY INTERNALS (TOP)

** DEFINE THE CONTACT SURFACES BETWEEN

** THE CASK HEAD FUEL ASSEMBLY SPACER AND

HEAD

*SURFACE DEFINITION,NAME=FATSPTHD

FATSPR2, S2
*CONTACT PAIR, ADJUST=0.1, TIED

FATSPTHD, CASKI2
**

** DEFINE THE CONTACT SURFACES BETWEEN

** THE CASK HEAD FUEL ASSEMBLY SPACER AND

FUELA TOP
**

*SURFACE DEFINITION,NAME=FATSPTFA

FATSPR1, S1
*SURFACE DEFINITION,NAME=FATPT

FATP, S2
*CONTACT PAIR, WEIGHT=0.5

FATSPTFA, FATPT

** DEFINE THE CONTACT SURFACES BETWEEN

** THE FUEL CHANNEL A INSIDE SURFACE AND TOP

SPEACER A

*ELSET, ELSET=FCATFASP, GENERATE

33623, 33626, 1

33663, 33666, 1

33643, 33646, 1

33703, 33706, 1

33683, 33684, 1

33923, 33926, 1

33963, 33966, 1

33943, 33946, 1

34003, 34006, 1

33983, 33984, 1

*SURFACE DEFINITION,NAME=FCATFASP

FCATFASP, SPOS
*CONTACT NODE SET,NAIlE=FATSPR

FATSPR,
*CONTACT PAIR

FATSPR, FCATFASP

** FA FUEL ASSEMBLY INTERNALS (BOTTOM)

** DEFINE THE CONTACT SURFACES BETWEEN

** THE FUEL ASSEMBLY BOTTOM SPACER AND FCA

BOTTOM PLATE

*SURFACE DEFINITION,NAME=FABSPTBE
FABSPR1, S1

*SURFACE DEFINITION,NAME=FCABET

FCABE, S2

*CONTACT PAIR, WEIGHT=0.5

FABSPTBE, FCABET

** DEFINE THE CONTACT SURFACES BETWEEN

** THE FUEL ASSEMBLY BOTTOM SPACER AND FUELA

BOTTOM PLATE

*SURFACE DEFINITION,NAME=FABSPTBM

FABSPR2, S2
*SURFACE DEFINITION,NANME=FABMBM

FABM, S3
*CONTACT PAIR, WEIGHT=0.5

FABSPTBM, FABMBM
**

** DEFINE THE CONTACT SURFACES BETWEEN

** THE FUEL CHANNEL A INSIDE SURFACE AND

BOTTOM SPEACER A

*ELSET, ELSET=FCABTBSP, GENERATE

20723, 20726, 1

21023, 21026, 1

21323, 21326, 1

20764, 20766, 1

20783, 20784, 1

21064, 21066, 1

21083, 21084, 1

21364, 21366, 1

21383, 21384, 1

20803, 20806, 1

21103, 21106, 1

21403, 21406, 1

20743, 20746, 1

20763, 20763, 1

21043, 21046, 1

21063, 21063, 1

21343, 21346, 1

21363, 21363, 1

*SURFACE DEFINITION,NAME=FCABTBSP
FCABTBSP, SPOS

*CONTACT NODE SET,NAME=FABSPR

FABSPR,
*CONTACT PAIR

FABSPR, FCABTBSP
****************************** ***************

**

** DEFINE THE CONTACT SURFACES BETWEEN

** THE BOTTOM FINS AND THE CASK BOTTOM

*ELSET, ELSET=OSWS4, GENERATE

2341, 2372, 1

2541, 2572, 1
*SURFACE DEFINITION, NAME=BOSTBF

OSB,S1
OSCS1
OSWS4,S4
*NSET, NSET=BFTBOS, GENERATE

40101, 40115, 1

40501, 40515, 1

40701, 40715, 1

40901, 40915, 1
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41101,
41301,
41501,
41701,

41901,
42101,
42301,
42501,
42701,

42901,
43101,

43301,
43501,

43701,
**

41115,

41315,
41515,
41715,
41915,
42115,
42315,
42515,
42715,
42915,

43115,
43315,
43515,

43715,

1
1
1
1
1
1
1
1
1
1
1
1

1
1

45351, 45360, 1
45451, 45460, 1
45551, 45560, 1
45651, 45660, 1
45751, 45760, 1
45851, 45860, 1
45951, 45960, 1
46051, 46060, 1
46151, 46160, 1
46251, 46260, 1
46351, 46360, 1

46451, 46460, 1
46551, 46560, 1

46651, 46660, 1
46751, 46760, 1
46851, 46860, 1
*CONTACT NODE SET,NAME=BFTBOS

BFTBOS,
*CONTACT PAIR, ADJUST=0.5, TIED

BFTBOS,BOSTBF

** DEFINE THE CONTACT SURFACES BETWEEN

** THE TOP FINS AND THE CASK TOP HEAD

*ELSET, ELSET=HDS2, GENERATE

11501, 11832, 1
*ELSET, ELSET=HDS4, GENERATE
10801, 10832, 1
11301, 11332, 1
11801, 11832, 1
*SURFACE DEFINITION, NAME=HDTTF

HDS2,S2
HDS4,S4
*NSET, NSET=TFTHD, GENERATE

50011, 50051, 20
50061, 50071, 1
50411, 50451, 20

50461, 50471, 1
50611, 50651, 20
50661, 50671, 1
50811, 50851, 20

50861, 50871, 1
51011, 51051, 20

51061, 51071, 1
51211, 51251, 20

51261, 51271, 1
51411, 51451, 20

51461, 51471, 1
51611, 51651, 20
51661, 51671, 1
51811, 51851, 20

51861, 51871, 1
52011, 52051, 20

52061, 52071, 1

52211, 52251, 20

52261, 52271, 1
52411, 52451, 20

52461, 52471, 1
52611, 52651, 20
52661, 52671, 1
52811, 52851, 20

52861, 52871, 1
53011, 53051, 20
53061, 53071, 1
53211, 53251, 20

53261, 53271, 1
53411, 53451, 20

53461, 53471, 1
53611, 53651, 20

53661, 53671, 1
**

55306, 55326, 10
55331, 55336, 1
55406, 55426, 10
55431, 55436, 1
55506, 55526, 10
55531, 55536, 1
55606, 55626, 10

55631, 55636, 1

55706, 55726, 10
55731, 55736, 1

55806, 55826, 10
55831, 55836, 1
55906, 55926, 10

55931, 55936, 1

56006, 56026, 10
56031, 56036, 1
56106, 56126, 10
56131, 56136, 1
56206, 56226, 10
56231, 56236, 1

56306, 56326, 10

56331, 56336, 1

56406, 56426, 10

56431, 56436, 1
56506, 56526, 10
56531, 56536, 1
56606, 56626, 10
56631, 56636, 1
56706, 56726, 10
56731, 56736, 1
56806, 56826, 10

56831, 56836, 1
*CONTACT NODE SET,NAME=TFTHD

TFTHD,
*CONTACT PAIR, ADJUST=0.5, TIED

TFTHD,HDTTF

** DEFINE THE CONTACT SURFACES BETWEEN

** THE TOP FINS THEMSELVES

*SURFACE

TFLG1,
*SURFACE

TFLG2,
*SURFACE

TFLG3,
*SURFACE

TFLG4,
*SURFACE

TFLG5,
*SURFACE

TFLG6,

DEFINITION, NAME=TFLG1

DEFINITION, NAME=TFLG2

DEFINITION, NAME=TFLG3

DEFINITION, NAME=TFLG4

DEFINITION, NAME=TFLG5

DEFINITION, NAME=TFLG6
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*SURFACE DEFINITION, NAME=TFLG7

TFLG7,
*SURFACE DEFINITION, NAME=TFLG8

TFLG8,
*SURFACE DEFINITION, NAME=TFLG9

TFLG9,
*SURFACE DEFINITION, NAME=TFST1

TFST1,
*SURFACE DEFINITION, NAME=TFST2

TFST2,
*SURFACE DEFINITION, NAME=TFST3

TFST3,
*SURFACE DEFINITION, NAME=TFST4

TFST4,
*SURFACE DEFINITION, NAME=TFST5

TFST5,
*SURFACE DEFINITION, NAME=TFST6

TFST6,
*SURFACE DEFINITION, NAME=TFST7

TFST7,
*SURFACE DEFINITION, NAME=TFST8

TFST8,
*CONTACT PAIR, WEIGHT=0.5

TFLGI,TFST1

*CONTACT PAIR, WEIGHT=0.5

TFST1,TFLG2

*CONTACT PAIR, WEIGHT=0.5

TFLG2,TFST2

*CONTACT PAIR, WEIGHT=0.5

TFST2,TFLG3

*CONTACT PAIR, WEIGHT=0.5

TFLG3,TFST3

*CONTACT PAIR, WEIGHT=0.5

TFST3,TFLG4
*CONTACT PAIR, WEIGHT=0.5

TFLG4,TFST4

*CONTACT PAIR, WEIGHT=0.5

TFST4,TFLG5

*CONTACT PAIR, WEIGHT=0.5

TFLG5,TFST5

*CONTACT PAIR, WEIGHT=0.5

TFSTS,TFLG6

*CONTACT PAIR, WEIGHT=0.5

TFLG6,TFST6
*CONTACT PAIR, WEIGHT=0.5

TFST6,TFLG7
*CONTACT PAIR, WEIGHT=0.5

TFLG7,TFST7

*CONTACT PAIR, WEIGHT=0.5

TFST7,TFLG8
*CONTACT PAIR, WEIGHT=0.5

TFLG8,TFST8

*CONTACT PAIR, WEIGHT=0.5

TFST8,TFLG9
**

** DEFINE THE CONTACT SURFACES BETWEEN

** THE BOTTOM FINS THEMSELVES

*SURFACE DEFINITION, NAME=BFLG1

BFLG1,
*SURFACE DEFINITION, NAME=BFLG2

BFLG2,
*SURFACE DEFINITION, NAME=BFLG3

BFLG3,
*SURFACE DEFINITION, NAME=BFLG4

BFLG4,
*SURFACE DEFINITION, NAME=BFLG5

BFLG5,
*SURFACE DEFINITION, NAME=BFLG6

BFLG6,

*SURFACE DEFINITION, NAME=BFLG7

BFLG7,

*SURFACE DEFINITION, NAME=BFLG8

BFLG8,
*SURFACE DEFINITION, NAME=BFLG9

BFLG9,
*SURFACE DEFINITION, NAME=BFST1

BFST1,
*SURFACE DEFINITION, NAME=BFST2

BFST2,

*SURFACE DEFINITION, NAME=BFST3

BFST3,

*SURFACE DEFINITION, NAME=BFST4

BFST4,

*SURFACE DEFINITION, NAME=BFSTS

BFST5,
*SURFACE DEFINITION, NAME=BFST6

BFST6,
*SURFACE DEFINITION, NAME=BFST7

BFST7,
*SURFACE DEFINITION, NAME=BFST8

BFST8,
*CONTACT PAIR, WEIGHT=0.5

BFLGl,BFSTl
*CONTACT PAIR, WEIGHT=0.5

BFST1,BFLG2
*CONTACT PAIR, WEIGHT=0.5

BFLG2,BFST2
*CONTACT PAIR, WEIGHT=0.5

BFST2,BFLG3

*CONTACT PAIR, WEIGHT=0.5

BFLG3,BFST3

*CONTACT PAIR, WEIGHT=0.5

BFST3,BFLG4

*CONTACT PAIR, WEIGHT=0.5

BFLG4,BFST4
*CONTACT PAIR, WEIGHT=0.5

BFST4,BFLG5

*CONTACT PAIR, WEIGHT=0.5

BFLG5,BFSTS
*CONTACT PAIR, WEIGHT=0.5

BFST5,BFLG6
*CONTACT PAIR, WEIGHT=0.5

BFLG6,BFST6
*CONTACT PAIR, WEIGHT=0.5
BFSTS,BFLG7

*CONTACT PAIR, WEIGHT=0.5

BFLG7,BFST7
*CONTACT PAIR, WEIGHT=0.S

BFST7,BFLG8
*CONTACT PAIR, WEIGHT=0.5

BFLG8,BFST8
*CONTACT PAIR, WEIGHT=0.5
BFST8,BFLG9

** DEFINE THE CONTACT SURFACES BETWEEN

** THE BOTTOM FINS AND RING 1

*ELSET, ELSET=RING1TBF, GENERATE

15001, 15010, 1

15041, 15050, 1

15081, 15090, 1

15121, 15130, 1

15161, 15170, 1

15201, 15210, 1

*NSET, NSET=BFTRING1, GENERATE

40011, 40015, 1

40031, 40035, 1
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40051, 40055,

40411, 40415,

40431, 40435,

40451, 40455,
40611, 40615,

40631, 40635,

40651, 40655,

40811, 40815,

40831, 40835,

40851, 40855,

41011, 41015,

41031, 41035,
41051, 41055,

41211, 41215,
41231, 41235,

41251, 41255,
41411, 41415,

41431, 41435,

41451, 41455,

41611, 41615,

41631, 41635,

4-1651, 41655,

1
1
1
1
1
1
1

1
1

1
1
1
1
1
1
1
1
1
1

1
1
1

45306, 45310, 1

45316, 45320, 1

45326, 45330, 1

45406, 45410, 1

45416, 45420, 1

45426, 45430, 1

45506, 45510, 1

45516, 45520, 1

45526, 45530, 1

45606, 45610, 1

45616, 45620, 1

45626, 45630, 1

45706, 45710, 1

45716, 45720, 1

45726, 45730, 1

45806, 45810, 1

45816, 45820, 1

45826, 45830, 1

*SURFACE DEFINITION,NAME=RING1TBF

RING1TBF, S1

*CONTACT NODE SET,NAME=BFTRING1

BFTRING1,
*CONTACT PAIR

BFTRING1, RING1TBF
f*

** DEFINE THE CONTACT SURFACES BETWEEN

** THE TOP FINS AND RING 4

*ELSET, ELSET=RING4TTF, GENERATE

18001, 18010, 1

18041, 18050, 1

18081, 18090, 1

18121, 18130, 1

18161, 18170, 1

18201, 18210, 1

*NSET, NSET=TFTRING4, GENERATE

50013, 50153, 20

50014, 50154, 20

50015, 50155, 20

50413, 50553, 20

50414, 50554, 20
50415, 50555, 20

50613, 50753, 20

50614, 50754, 20

50615, 50755, 20

50813, 50953, 20

50814, 50954, 20

50815, 50955, 20

51013, 51153, 20

51014, 51154, 20

51015, 51155, 20

51213, 51353, 20

51214, 51354, 20

51215, 51355, 20

51413, 51553, 20

51414, 51554, 20

51415, 51555, 20

51613, 51753, 20

51614, 51754, 20

51615, 51755, 20

55308, 55378, 10

55309, 55379, 10

55310, 55380, 10

55408, 55478, 10

55409, 55479, 10

55410, 55480, 10

55508, 55578, 10

55509, 55579, 10

55510, 55580, 10

55608, 55678, 10

55609, 55679, 10

55610, 55680, 10

55708, 55778, 10

55709, 55779, 10

55710, 55780, 10

55808, 55878, 10

55809, 55879, 10

55810, 55880, 10

*SURFACE DEFINITION,NAME=RING4TTF

RING4TTF, S2

*CONTACT NODE SET,NAME=TFTRING4

TFTRING4,

*CONTACT PAIR

TFTRING4, RING4TTF
******************

** OUTPUT DATA
************ ********* *****

*NSET, NSET=RFORCE

900000,

*NSET, NSET=DISP

5781, 5797, 5813
21001,21019,21230
34201,34219,34230
62001,63201,62008,63208,62015,63215,62022,632

22
62029,63229,62036,63236,62043,63243,62050,632

50
*HISTORY OUTPUT, TIME=1.E-4

*NODE HISTORY,NSET=RFORCE
RF,
*NODE HISTORY,NSET=DISP

A,V,U
*ENERGY HISTORY

ALLKE,
*FILE OUTPUT, NUMBER INTERVAL=100

*NODE FILE,NSET=RFORCE

RF,
*MONITOR,NODE=5797,DOF=1

*END STEP
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E-8.5.2.6 If-300 Cask IMpact Analysis 30-ft Side Drop/180° Orientation

*HEADING
IF-300 CASK IMPACT ANALYSIS

12/20/01
FILE=IFBSD18

2001 model with modified Zircaloy data

*NCOPY,SHIFT,CHANGE
SET=OSBU2
0.0, 0.0, 1.9375

0.0, 0.0, 0.0, 0.0,
*NCOPY,SHIFT,CHANGE
SET=OSBU3
0.0, 0.0, 1.9375

0.0, 0.0, 0.0, 0.0,
*NCOPY,SHIFT,CHANGE
SET=OSBT
0.0, 0.0, 1.25

0.0, 0.0, 0.0, 0.0,
*NSET, NSET=OSB

NU=+500,OLD SET=OSBU1,NEW

0.0, 1.0, +0.0
NU=+500,OLD SET=OSBU2,NEW

0.0, 1.0, +0.0
NU=+500,OLD SET=OSBU3,NEW

0.0, 1.0, +0.0

** CASK BOTTOM
*** ************* *

*NODE, SYSTEM=R

*NODE, NSET=OSB1
1, -3.0000,
2, -1.5000,
3, 0.0000,

4, 1.5000,
5, 3.0000,
6, -2.7000,
7, -1.3500,
8, 0.0000,
9, 1.3500,
10, 2.7000,
11, -2.4000,

12, -1.2000,
13, 0.0000,
14, 1.2000,
15, 2.4000,

21, 4.5625,
22, 4.1794,
23, 3.3655,
24, 1.7720,
25, 0.0000,
26, -1.7720,
27, -3.3655,
28, -4.1794,
29, -4.5625,
*NODE, NSET=OSB2

0 .0000,
0 . 0000,
0 . 0000,
0 . 0000,
0 . 00000,
1.2000,
1.3500,
1. 5000,
1.3500,
1.2000,
2.4000,
2.7000,
3.0000,
2.7000,
2.4000,
0 . 0000,
1.7720,
3.3655,
4.1794,
4.5625,
4.1794,
3.3655,
1.7720,
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

41, 6.1250, 0.0000, 0.0000

61, 8.0750, 0.0000, 0.0000

*NCOPY,SHIFT,MULTIPLE=8,CHANGE NU=+1,OLD

SET=OSB2,NEW SET=OSB2
0.0, 0.0, 0.0
0.o, o.0, 0.0, 0.0, 0.0, 1.0, +22.50

*NODE, NSET=OSB3
91, 10.0250, 0.0000, 0.0000

111, 11.9750, 0.0000, 0.0000

131, 13.9250, 0.0000, 0.0000

151, 15.8750, 0.0000, 0.0000

171, 17.2975, 0.0000, 0.0000

*NCOPY,SHIFT,MULTIPLE=16,CHANGE NU=+1,OLD

SET=OSB3,NEW SET=OSB3

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +11.25

*NODE, NSET=OSB4
221, 18.7500, 0.0000, 0.0000

*NCOPY,SHIFT,MULTIPLE=32,CHANGE NU=+1,OLD

SET=OSB4,NEW SET=OSB4

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +5.625

*NSET, NSET=OSBB
OSB1, OSB2, OSB3, OSB4

*NCOPY, SHIFT, CHANGE NU=+500,OLD SET=OSBB,NEW

SET=OSBU1
0.0, 0.0, 1.563
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

OSBB,OSBU1,OSBU2,OSBU3,OSBT

*ELEMENT, TYPE=C3D8R, ELSET=OSB1

1, 1, 2, 7, 6, 501, 502, 507, 506

*ELGEN, ELSET=OSB1

1, 4, 1, 1, 2, 5, 4

*ELEMENT, TYPE=C3D8R, ELSET=OSB1

9, 5, 21, 22, 10, 505, 521, 522, 510

10, 10, 22, 23, 15, 510, 522, 523, 515

11, 15, 23, 24, 14, 515, 523, 524, 514

12, 14, 24, 25, 13, 514, 524, 525, 513

13, 13, 25, 26, 12, 513, 525, 526, 512

14, 12, 26, 27, 11, 512, 526, 527, 511

15, 11, 27, 28, 6 , 511, 527, 528, 506

16, 6, 28, 29, 1, 506, 528, 529, 501

*ELEMENT, TYPE=C3D8R
21, 21, 41, 42, 22, 521, 541, 542, 522

*ELGEN, ELSET=OSB2
21, 8, 1, 1, 2, 20, 20

*ELEMENT, TYPE=C3D6, ELSET=OSB3

61, 61, 91, 92, 561, 591, 592

62, 61, 92, 62, 561, 592, 562

63, 62, 92, 93, 562, 592, 593

64, 62, 93, 94, 562, 593, 594

65, 62, 94, 63, 562, 594, 563

66, 63, 94, 95, 563, 594, 595

67, 63, 95, 96, 563, 595, 596

68, 63, 96, 64, 563, 596, 564

69, 64, 96, 97, 564, 596, 597

70, 64, 97, 98, 564, 597, 598

71, 64, 98, 65, 564, 598, 565

72, 65, 98, 99, 565, 598, 599

73, 65, 99, 100, 565, 599, 600

74, 65, 100, 66, 565, 600, 566

75, 66, 100, 101, 566, 600, 601

76, 66, 101, 102, 566, 601, 602

77, 66, 102, 67, 566, 602, 567

78, 67, 102, 103, 567, 602, 603

79, 67, 103, 104, 567, 603, 604

80, 67, 104, 68, 567, 604, 568

81, 68, 104, 105, 568, 604, 605

82, 68, 105, 106, 568, 605, 606

83, 68, 106, 69, 568, 606, 569

84, 69, 106, 107, 569, 606, 607

*ELEMENT, TYPE=C3D8R

91, 91, 111, 112, 92, 591, 611, 612, 592

*ELGEN, ELSET=OSB3

91, 16, 1, 1, 4, 20, 20

*ELEMENT, TYPE=C3D6, ELSET=OSB4

171, 171, 221, 222, 671, 721, 722

172, 171, 222, 172, 671, 722, 672

173, 172, 222, 223, 672, 722, 723

174, 172, 223, 224, 672, 723, 724

175, 172, 224, 173, 672, 724, 673
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176, 173, 224, 225, 673, 724, 725

177, 173, 225, 226, 673, 725, 726

178, 173, 226, 174, 673, 726, 674

179, 174, 226, 227, 674, 726, 727

180, 174, 227, 228, 674, 727, 728

181, 174, 228, 175, 674, 728, 675

182, 175, 228, 229, 675, 728, 729

183, 175, 229, 230, 675, 729, 730

184, 175, 230, 176, 675, 730, 676

185, 176, 230, 231, 676, 730, 731

186, 176, 231, 232, 676, 731, 732

187, 176, 232, 177, 676, 732, 677

188, 177, 232, 233, 677, 732, 733

189, 177, 233, 234, 677, 733, 734

190, 177, 234, 178, 677, 734, 678

191, 178, 234, 235, 678, 734, 735

192, 178, 235, 236, 678, 735, 736

193, 178, 236, 179, 678, 736, 679

194, 179, 236, 237, 679, 736, 737

195, 179, 237, 238, 679, 737, 738

196, 179, 238, 180, 679, 738, 680

197, 180, 238, 239, 680, 738, 739

198, 180, 239, 240, 680, 739, 740

199, 180, 240, 181, 680, 740, 681

200, 181, 240, 241, 681, 740, 741

201, 181, 241, 242, 681, 741, 742

202, 181, 242, 182, 681, 742, 682

203, 182, 242, 243, 682, 742, 743

204, 182, 243, 244, 682, 743, 744

205, 182, 244, 183, 682, 744, 683

206, 183, 244, 245, 683, 744, 745

207, 183, 245, 246, 683, 745, 746

208, 183, 246, 184, 683, 746, 684

209, 184, 246, 247, 684, 746, 747

210, 184, 247, 248, 684, 747, 748

211, 184, 248, 185, 684, 748, 685

212, 185, 248, 249, 685, 748, 749

213, 185, 249, 250, 685, 749, 750

214, 185, 250, 186, 685, 750, 686

215, 186, 250, 251, 686, 750, 751

216, 186, 251, 252, 686, 751, 752

217, 186, 252, 187, 686, 752, 687

218, 187, 252, 253, 687, 752, 753

*ELSET, ELSET=OSB

OSB1, OSB2, OSB3, OSB4

*ELCOPY,OLD SET=OSB,NEW SET=DUB1,ELEMENT

SH=500,SHIFT NOD=500

*ELCOPY, OLD SET=DUB1,NEW SET=DUB2, ELEMENT

SH=500,SHIFT NOD=500

*ELCOPY,OLD SET=DUB2,NEW SET=ISB,ELEMENT

SH=500,SHIFT NOD=500

*ELSET,ELSET=DUBJ
DUB1,DUB2
*SOLID SECTION, ELSET=OSB, MATERIAL=S304

*SOLID SECTION, ELSET=ISB, MATERIAL=S304

*SOLID SECTION, ELSET=DUB, MATERIAL=DURAN
************ **** *********

** CASK BOTTOM CORNER
******* ******************

461,
921,

961,
1261,
1301,
1341,
1381,
1421,

1461,

20.5477,
21.5590,
22.1214,
19.2800,
20 .2880,
21.1098,
19.2800,
20.2880,
21.2960,

0.0000, 2.7536

0 .0000,
0. 0000,
0. 0000,
0. 00000,
0 . 0000,
0 . 0000,
0 . 0000,
O . 00 00,

3 .3 160
4.3273
3.5005

3.5016
3.7653
4 4698
4.4708
4 .4708

*NCOPY,SHIFT,MULTIPLE=32,CHANGE NU=+l,OLD

SET=OSBC,NEW SET=OSBC

0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +5.625
**

*NODE, NSET=WBS1

1761, 19.2800, 0.0000, 5.4400

1801, 20.2880, 0.0000, 5.4400

1841, 21.2960, 0.0000, 5.4400

1881, 22.3040, 0.0000, 5.4400

1921, 23.3120, 0.0000, 5.4400

1961, 24.8750, 0.0000, 5.4400

*NCOPY,SHIFT,MULTIPLE=32,CHANGE NU=+1,OLD

SET=WBS1,NEW SET=WBS1

0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +5.625

*NODE, NSET=WBS2

2261, 19.2800, 0.0000, 6.6900

2301, 21.2960, 0.0000, 6.6900

2341, 23.3120, 0.0000, 6.6900

2381, 24.8750, 0.0000, 6.6900

*NCOPY,SHIFT,MULTIPLE=32,CHANGE NU=+1,OLD

SET=WBS2,NEW SET=WBS2

0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +5.625

*NSET, NSET=OSC

OSBC, WBS1, WBS2

*NSET, NSET=WIS1, GENERATE

2221, 2253, 1

*NSET, NSET=WBASE
WIS1, WBS2

*ELEMENT, TYPE=C3D8R

221, 221, 261, 262, 222, 721, 761, 762, 722

381, 381, 1961, 1962, 382, 881, 1921, 1922,

882
1961, 1961, 2381, 2382, 1962,1921,2341, 2342,

1922
761, 761, 801, 802, 762, 421, 461, 462, 422

801, 801, 841, 842, 802, 461, 921, 922, 462

841, 841, 881, 882, 842, 921, 961, 962, 922

881, 881, 1921, 1922, 882, 961, 1881, 1882,

962
421, 421, 461, 462, 422, 1261, 1301, 1302,

1262
461, 461, 921, 922, 462, 1301, 1341, 1342,

1302
921, 921, 961, 962, 922, 1341, 1461, 1462,

1342
961, 961, 1881, 1882, 962, 1461, 1841, 1842,

1462
1261, 1261, 1301, 1302, 1262, 1381, 1421,

1422, 1382
1381, 1381, 1421, 1422, 1382, 1761, 1801,

1802, 1762
1721, 1721, 1761, 1762, 1722, 2221, 2261,

2262, 2222

*ELEMENT, TYPE=C3D6

721, 722, 762, 422, 721, 761, 421

1221, 722, 422, 1222, 721, 421, 1221

*NODE,

261,

301,
341,

381,
761,

801,
841,

881,
421,

NSET=OSBC
19.2800,

21.5168,
23.2817,
24.4609,
19.2800,

20.9198,
22.1786,
23.0197,
19.2800,

0. 0000,
0 . 0000,
0 . 00000,
0 . 00000,
0 . 0000,
0 . 0000,
0 .0000,
0 . 0000,
0. 0000,

0.0000

0.4141
1.5933
3.3582
1.5630
1.8553
2 .6964
3.9552
2.5323
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2001,
2041,
2081,
2121,
**

422, 1262, 1222, 421, 1261, 1221

1222, 1262, 1382, 1221, 1261, 1381

1222, 1382, 1722, 1221, 1381, 1721

1382, 1762, 1722, 1381, 1761, 1721

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+4000,OLD SET=W5,NEW

2161, 1762, 1802, 2262, 176

1761, 1802, 2302, 2262, 180

1801, 1802, 1842, 2302, 18C

1841, 1842, 1882, 2302, 184

1881, 1882, 2342, 2302, 18E

1921, 1882, 1922, 2342, 18E

*ELGEN, ELSET=OSC
221, 32, 1, 1, 4, 40, 40

381, 32, 1, 1
1961, 32, 1, 1

*ELGEN, ELSET=DUC
761, 32, 1, 1

801, 32, 1, 1

841, 32, 1, 1

881, 32, 1, 1

421, 32, 1, 1
461, 32, 1, 1

921, 32, 1, 1

961, 32, 1, 1

1261, 32, 1, 1, 2, 40, 40

1381, 32, 1, 1, 2, 40, 40

721, 32, 1, 1

1221, 32, 1, 1

2001, 32, 1, 1
2041, 32, 1, 1

2081, 32, 1, 1

2121, 32, 1, 1

2161, 32, 1, 1

1761, 32, 1, 1

1801, 32, 1, 1

1841, 32, 1, 1

1881, 32, 1, 1

1921, 32, 1, 1

*ELGEN, ELSET=ISC

1721, 32, 1, 1

*SOLID SECTION, ELSET=OSC,

*SOLID SECTION, ELSET=ISC,

*SOLID SECTION, ELSET=DUC,
*** **************

** CASK WALL
**** ***** *****

*NCOPY,SHIFT,CHANGE NU=+20

SET=W1
0.0, 0.0, 1.25

0.0, 0.0, 0.0, 0.0, 0.0, 1

*NCOPY,SHIFT,CHANGE NU=+40

SET=W2
0.0, 0.0, 6.935

0.0, 0.0, 0.0, 0.0, 0.0, 1

*NFILL, NSET=W2A
W1, W2, 2, 200

*NCOPYSHIFT,CHANGE NU=+2C

SET=W3
0.0, 0.0, 1.25

0.0, 0.0, 0.0, 0.0, 0.0, I

1,

'1,
81,41,

Il,

1801,
2301,
1841,

1881,
2341,
1921,

2261
2261

2301
2301
2301
2341

SET=W6
0.0, 0.0, 123.93
0.0, 0.0, 0.0, 0.0,
*NFILL, NSET=W6A
W5, W6, 20, 200

*NCOPYSHIFT,CHANGE
SET=W7
0.0, 0.0, 1.25

0.0, 0.0, 0.0, 0.0,
*NCOPY, SHIFT, CHANGE

SET=W8
0.0, 0.0, 12.625
0.0, 0.0, 0.0, 0.0,
*NFILL, NSET=W8A

W7, W8, 3, 200

*NODE, NSET=W9

0.0, 1.0, +0.0

NU=+200,OLD SET=W6,NEW

0.0, 1.0, +0.0

NU=+600,OLD SET=W7,NEW

0.0, 1.0, +0.0

9021, 18.7500, 0.0000, 174.0550

9061, 19.6750, 0.0000, 174.0550

9101, 20.6000, 0.0000, 174.0550

9141, 22.7375, 0.0000, 174.0550

9181, 24.8750, 0.0000, 174.0550

*NCOPYSHIFT,MULTIPLE=32,CHANGE NU=+1,OLD

SET=W9,NEW SET=W9
0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +5.625

*NCOPYSHIFT,CHANGE NU=+200,OLD SET=W9,NEW

SET=W10
0.0, 0.0, 1.25
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+200,OLD SET=W1O,NEW

SET=Wll

0.0, 0.0, 0.875
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

***** MODIFY NODES TO ACCEPT STRUCTURAL RINGS

MATERIAL=S304
MATERIAL=S304
MATERIAL=DURAN

*NODE,
2981,
2982,
2983,
2984,
2985,
2986,
2987,
2988,
2989,

NSET=WMOD1
24.8750,
24.7552,
24.3970,
23.8039,
22.9815,
21.9378,
20.6828,
19.2286,
17.5893,

0. 0000,
2.4382,
4.8529,
7.2208,
9.5193,

11.7260,

13.8198,
15.7805,
17.5893,

14.0110
14.0215
14.0529
14.1048
14.1767
14.2680
14.3778

14.5050
14.6485

0,OLD SET=WBASE,NEW

1.0, +0.0

0,OLD SET=WiNEW

.. 0, +0.0

00,OLD SET=W2,NEW

*NCOPY, SHIFT, CHANGE NU=+200 , OLD SET=WMOD1,NEW

SET=WMOD1A
0.0, 0.0, 1.25
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NODE, NSET=WMOD2
3981, 24.8750, 0.0000, 32.7390

3982, 24.7552, 2.4382, 32.7285

3983, 24.3970, 4.8529, 32.6971

3984, 23.8039, 7.2208, 32.6452

3985, 22.9815, 9.5193, 32.5733

3986, 21.9378, 11.7260, 32.4820

3987, 20.6828, 13.8198, 32.3722

3988, 19.2286, 15.7805, 32.2450

3989, 17.5893, 17.5893, 32.1015

*NCOPYSHIFTCHANGE NU=+200,OLD SET=WMOD2,NEW

SET=WMOD2A

0.0, 0.0, 1.25
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+800,OLD SET=W3,NEW

SET=W4
0.0, 0.0, 15.75

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=W4A
W3, W4, 4, 200

*NCOPYSHIFT,CHANGE NU=+200,OLD SET=W4,NEW

SET=W5
0.0, 0.0, 1.25

*NODE,

8181,
8182,
8183,

NSET=WMOD3

24.8750,
24.7552,
24.3970,

0 . 0000,
2.4382,
4.8529,

156.1910
156. 2015
156.2329
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8184, 23.8039, 7.2208, 156.2848

8185, 22.9815, 9.5193, 156.3567

8186, 21.9378, 11.7260, 156.4480

8187, 20.6828, 13.8198, 156.5578

8188, 19.2286, 15.7805, 156.6850

8189, 17.5893, 17.5893, 156.8285

*NCOPY,SHIFT,CHANGE NU=+200,OLD SET=WMOD3,NEW

SET=WMOD3A
0.0, 0.0, 1.25

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NODE, NSET=WMOD4
9181, 24.8750, 0.0000, 174.9190

9182, 24.7552, 2.4382, 174.9085

9183, 24.3970, 4.8529, 174.8771

9184, 23.8039, 7.2208, 174.8252

9185, 22.9815, 9.5193, 174.7533

9186, 21.9378, 11.7260, 174.6620

9187, 20.6828, 13.8198, 174.5522

9188, 19.2286, 15.7805, 174.4250

9189, 17.5893, 17.5893, 174.2815

*NCOPY,SHIFT,CHANGE NU=+200,OLD SET=WMOD4,NEW

SET=WMOD4A
0.0, 0.0, 1.25
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=WMOD

WMODlA, WMOD2A, WMOD3A, WMOD4A

*NSET, NSET=WALL
Wl,W2A,W3,W4A,W5,W6A,W7,W8A,W9,W1O,Wll,WMOD

*ELEMENT, TYPE=C3D8R

2221, 2221, 2261, 2262, 2222, 2421, 2461,

2462, 2422

*ELGEN, ELSET=ISW
2221, 32, 1, 1, 33, 200, 200

*ELEMENT, TYPE=C3D8R

2261, 2261, 2301, 2302, 2262, 2461, 2501,

2502, 2462

*ELGEN, ELSET=DUW
2261, 32, 1, 1, 2, 40, 40, 33, 200, 200

*ELEMENT, TYPE=C3D8R

2341, 2341, 2381, 2382, 2342, 2541, 2581,

2582, 2542

*ELGEN, ELSET=OSW
2341, 32, 1, 1, 33, 200, 200

*SOLID SECTION, ELSET=OSW, MATERIAL=S317

*SOLID SECTION, ELSET=DUW, MATERIAL=DURAN

*SOLID SECTION, ELSET=ISW, MATERIAL=S216

** CASK FLANGE
************ *****

*ELEMENT, TYPE=C3D8R

8821, 8821, 8861, 8862, 8822, 9021, 9061,

9062, 9022
9101, 9101, 9141, 9142, 9102, 9301, 9341,

9342, 9302

*ELGEN, ELSET=CFL

8821, 32, 1, 1, 4, 40, 40

9101, 32, 1, 1, 2, 40, 40, 2, 200, 200

*SOLID SECTION, ELSET=CFL, MATERIAL=S304

** CASK HEAD

*NCOPYSHIFT,CHANGE NU=+10000,OLD

SET=OSBB,NEW SET=CHDBO
0.0, 0.0, 174.43
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NODE, NSET=CHDB1

10221, 18.7500, 0.0000, 174.4300

10261, 20.6000, 0.0000, 174.4300

10301, 22.7375, 0.0000, 174.4300

10341, 24.8750, 0.0000, 174.4300

*NCOPY,SHIFT,MULTIPLE=32,CHANGE NU=+1,OLD

SET=CHDB1,NEW SET=CHDB1

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0,

*NSET, NSET=CHDB
CHDBO, CHDB1

*NCOPY,SHIFT,CHANGE
SET=CHD1
0.0, 0.0, 1.75
0.0, 0.0, 0.0, 0.0,
*NCOPY,SHIFT,CHANGE
SET=CHD2
0.0, 0.0, 1.0
0.0, 0.0, 0.0, 0.0,
*NCOPY,SHIFT,CHANGE
SET=CHD3
0.0, 0.0, 3.0
0.0, 0.0, 0.0, 0.0,
*NCOPY,SHIFT,CHANGE
SET=CHD4
0.0, 0.0, 2.0

0.0, 0.0, 0.0, 0.0,
*NSET, NSET=CHD

0.0, 1.0, +5.625

NU=+500,OLD SET=CHDB,NEW

0.0, 1.0, +0.0
NU=+500,OLD SET=CHD1,NEW

0.0, 1.0, +0.0
NU=+500,OLD SET=CHD2,NEW

0.0, 1.0, +0.0
NU=+500,OLD SET=CHD3,NEW

0.0, 1.0, +0.0

CHDB, CHD1, CHD2, CHD3, CHD4

*ELEMENT, TYPE=C3D8R

10221, 10221, 10261, 10262, 10222, 10721,

9501, 9502, 10722

10721, 10721, 9501, 9502, 10722, 11221,

11261, 11262, 11222

10761, 9501, 9541, 9542, 9502, 11261, 11301,

11302, 11262

11221, 11221, 11261, 11262, 11222, 11721,

11761, 11762, 11722

*ELGEN, ELSET=CHD1
10221, 32, 1, 1

10721, 32, 1, 1

10761, 32, 1, 1, 2, 40, 40

11221, 32, 1, 1, 3, 40, 40, 2, 500, 500

*ELCOPY, OLD SET=OSB,NEW SET=CHDB, ELEMENT

SH=10500,SHIFT NOD=10500

*ELCOPY,OLD SET=CHDB,NEW SET=CHDU,ELEMENT

SH=500,SHIFT NOD=500

*ELCOPY, OLD SET=CHDU,NEW SET=CHDT,ELEMENT

SH=500,SHIFT NOD=500

*ELSET, ELSET=CHDS

CHD1, CHDB, CHDT
*SOLID SECTION, ELSET=CHDS, MATERIAL=S304

*SOLID SECTION, ELSET=CHDU, MATERIAL=DURAN
****************** ******************** ******

** CASK HEAD TOP FUEL CHANNEL SPACER (A)
************************** ******************

*NODE,
13001,
13002,
13003,
13004,
13005,

13006,
13007,
13008,
13011,
13012,
13013,

NSET=FATSPR1
-14.3000,
-10.3000,

-6.3000,
-6.3000,
-6.3000,

-10.3000,
-14 .3000,

-14.3000,
-13.3334,

-10.3000,
-7.3166,

1.3500,
1.3500,
1.3500,
5.3500,
9.3500,
9.3500,
9.3500,

5.3500,
2.3666,
1.9593,
2.3666,

171.9300

171.9300
171.9300
171.9300
171.9300
171.9300
171.9300
171.9300
171.9300
171.9300
171.9300
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13014,
13015,
13016,

13017,
13018,
13021,
13022,
13023,
13024,
13025,
13026,
13027,
13028,
13031,
13032,
13033,
13034,
13035,

13036,
13037,

13038,
13040,

*NCOPY

-6.9093,
-7.3166,

-10.3000,
-13 .3334,
-13.6908,
-12.2668,
-10.3000,
-8.3332,
-7.5185,
-8.3332,

-10.3000,
-12.2668,
-13.0815,
-12 .0017,
-10.3000,
-8.5983,

-7.8935,
-8.5983,

-10 .3000,
-12 .0017,

-12.7065,
-10.3000,
SHIFT, CHANGE

5.3500, 171.9300
8.3334, 171.9300
8.7408, 171.9300
8.3334, 171.9300

5.3500, 171.9300

3.3832, 171.9300

2.5685, 171.9300

3.3832, 171.9300

5.3500, 171.9300
7.3168, 171.9300

8.1315, 171.9300
7.3168, 171.9300

5.3500, 171.9300
3.6483, 171.9300

2.9435, 171.9300

3.6483, 171.9300

5.3500, 171.9300
7.0517, 171.9300

7.7565, 171.9300
7.0517, 171.9300

5.3500, 171.9300

5.3500, 171.9300

NU=+50,OLD

13032,

13090
13033,

13090
13034,
13090
13035,
13090
13036,
13090
13037,
13090
13038,
13090

13032, 13033, 13040, 13082, 13083,

13033, 13034, 13040, 13083, 13084,

13034, 13035, 13040, 13084, 13085,

13035, 13036, 13040, 13085, 13086,

13036, 13037, 13040, 13086, 13087,

13037, 13038, 13040, 13087, 13088,

13038, 13031, 13040, 13088, 13081,

SET=FATSPR1,NEW SET=FATSPR2

0.0, 0.0, 0.375

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FATSPR2,NEW SET=FATSPR3

0.0, 0.0, 0.5416

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FATSPR3,NEW SET=FATSPR4

0.0, 0.0, 0.5416

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FATSPR4,NEW SET=FATSPR5

0.0, 0.0, 0.5416

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FATSPRS,NEW SET=FATSPR6

0.0, 0.0, 0.5416

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FATSPR6,NEW SET=FATSPR7
0.0, 0.0, 0.5416
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FATSPR7,NEW SET=FATSPR8

0.0, 0.0, 0.5420

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FATSPR8,NEW SET=FATSPR9

0.0, 0.0, 0.625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FATSPR

FATSPR1,FATSPR2,FATSPR3,FATSPR4,FATSPR5,FATSP
R6,FATSPR7,FATSPR8,FATSPR9

*ELEMENT, TYPE=C3D8R, ELSET=FATSPR1

13001, 13001, 13002, 13012, 13011, 13051,

13052, 13062, 13061

13008, 13008, 13001, 13011, 13018, 13058,

13051, 13061, 13068

*ELGEN, ELSET=FATSPR1

13001, 7, 1, 1, 3, 10, 10

13008, 3, 10, 10

*ELEMENT, TYPE=C3D6, ELSET=FATSPR1

13031, 13031, 13032, 13040, 13081, 13082,

13090

*ELEMENT, TYPE=C3D8R, ELSET=FATSPRP

13071, 13071, 13072, 13082, 13081, 13121,

13122, 13132, 13131

13078, 13078, 13071, 13081, 13088, 13128,

13121, 13131, 13138

*ELGEN, ELSET=FATSPRP

13071, 7, 1, 1, 6, 50, 50

13078, 6, 50, 50

*ELCOPY,OLD SET=FATSPR1,NEW

SET=FATSPR2,ELEMENT SH=350,SHIFT NOD=350

*ELSET, ELSET=FATSPR

FATSPR1,FATSPR2,FATSPRP
*SOLID SECTION, ELSET=FATSPR, MATERIAL=S304

** CASK BOTTOM FUEL CHANNEL SPACER (A)

*NCOPY,SHIFT,CHANGE NU=+500,OLD

SET=FATSPR1,NEW SET=FABSPR1

0.0, 0.0, -164.11

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FAEBSPRI,NEW SET=FABSPR2

0.0, 0.0, 1.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FABSPR2,NEW SET=FABSPR3

0.0, 0.0, 0.375
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FABSPR3,NEW SET=FABSPR4

0.0, 0.0, 0.375
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FABSPR4,NEW SET=FABSPRS

0.0, 0.0, 0.375
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD
SET=FABSPR5,NEW SET=FABSPR6

0.0, 0.0, 0.375

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FABSPR6,NEW SET=FABSPR7

0.0, 0.0, 0.375
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FABSPR7,NEW SET=FABSPR8

0.0, 0.0, 0.375

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+50,OLD

SET=FABSPR8,NEW SET=FABSPR9

0.0, 0.0, 1.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FABSPR
FABSPR1,FABSPR2,FABSPR3,FABSPR4,FABSPRS,FABSP
R6,FABSPR7,FABSPR8,FABSPR9
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*ELEMENT, TYPE=C3D8R, ELSET=FABSPR1

13501, 13501, 13502, 13512, 13511, 13551,

13552, 13562, 13561

13508, 13508, 13501, 13511, 13518, 13558,

13551, 13561, 13568

*ELGEN, ELSET=FABSPR1
13501, 7, 1, 1, 3, 10, 10

13508, 3, 10, 10

*ELEMENT, TYPE=C3D6, ELSET=FABSPR1

13531,

13590
13532,

13590
13533,

13590
13534,

13590
13535,
13590
13536,
13590
13537,
13590
13538,
13590

13531, 13532, 13540, 13581, 13582,

13532, 13533, 13540, 13582, 13583,

13533, 13534, 13540, 13583, 13584,

13534, 13535, 13540, 13584, 13585,

13535, 13536, 13540, 13585, 13586,

13536, 13537, 13540, 13586, 13587,

13537, 13538, 13540, 13587, 13588,

13538, 13531, 13540, 13588, 13581,

0.0, 1.825, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+20,OLD

SET=SPDSKlC,NEW SET=SPDSK1D

0.0, 1.825, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+20,OLD

SET=SPDSKlD,NEW SET=SPDSK1E

0.0, 1.906, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+20,OLD

SET=SPDSKlE,NEW SET=SPDSK1F

0.0, 1.722, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+20,OLD

SET=SPDSK1F,NEW SET=SPDSK1G

0.0, 1.722, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+20,OLD

SET=SPDSKlG,NEW SET=SPDSK1H

0.0, 1.65, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+20,OLD

SET=SPDSKlH,NEW SET=SPDSK1I
0.0, 1.953, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+20,OLD

SET=SPDSK1I,NEW SET=SPDSK1J

0.0, 1.953, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

** MODIFY NODES

*NODE, NSET=SPDSKMD
21165, -10.3000, 13.3067, 10.0

21166, -8.0500, 13.3635, 10.0

21167, -5.8000, 13.4202, 10.0

21186, -8.0500, 15.1271, 10.0

21187, -5.8000, 15.3039, 10.0

*ELEMENT, TYPE=C3D8R, ELSET=FABSPRP

13571, 13571, 13572, 13582, 13581, 13621,

13622, 13632, 13631

13578, 13578, 13571, 13581, 13588, 13628,

13621, 13631, 13638

*ELGEN, ELSET=FABSPRP

13571, 7, 1, 1, 6, 50, 50

13578, 6, 50, 50

*ELCOPY, OLD SET=FABSPR1 ,NEW

SET=FABSPR2,ELEMENT SH=350,SHIFT NOD=350

*ELSET, ELSET=FABSPR

FABSPR1,FABSPR2,FABSPRP

*SOLID SECTION, ELSET=FABSPR, MATERIAL=S304

** BASKET

** SPACER DISK 1
* *********** ********

*NODE, NSET=SPDSK1A

21002, -16.2339, 0.0000, 10.0025

.21003, -14.8000, 0.0000, 10.0025

21004, -12.5500, 0.0000, 10.0025

21005, -10.3000, 0.0000, 10.0025

21006, -8.0500, 0.0000, 10.0025

21007, -5.8000, 0.0000, 10.0025

21008, -4.5000, 0.0000, 10.0025

21009, -2.2500, 0.0000, 10.0025

21010, 0.0000, 0.0000, 10.0025

21011, 2.2500, 0.0000, 10.0025

21012, 4.5000, 0.0000, 10.0025

21013, 5.8000, 0.0000, 10.0025

21014, 8.0500, 0.0000, 10.0025

21015, 10.3000, 0.0000, 10.0025

21016, 12.5500, 0.0000, 10.0025

21017, 14.8000, 0.0000, 10.0025

21018, 16.2339, 0.0000, 10.0025

*NCOPY,SHIFT,CHANGE NU=+20,OLD

SET=SPDSKlA,NEW SET=SPDSK1B

0.0, 0.85, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+20,OLD

SET=SPDSKlB,NEW SET=SPDSK1C

025

025
025

025
025

21173,
21174,
21175,
21193,
21194,

5.8000,
8.0500,

10.3000,
5.8000,
8.0500,

*NODE, NSET=SPRNG1I

21001,
21021,
21041,
21061,

21081,
21102,
21122,
21143,
21164,
21185,
21206,
21227,
21228,
21229,
**

21019,
21039,
21059,
21079,

21099,
21118,
21138,
21157,
21176,

-18.1550,
-18.1351,
-17.9568,
-17.5885,
-16 .9873,
-16.2339,
-15.2506,
-14.0483,
-12 .5500,
-10.3000,

-8.0500,
-5.8000,
-4 .5000,
-2.2500,

18.1550,
18 . 13 51,

17.9568,
17.5885,
16.9873,
16.2339,
15.2506,
14.0483,
12.5500,

13.4202,

13.3635,
13.3067,
15.3039,
15.1271,

0. 0000,
0.8500,
2.6750,
4.5000,
6.4060,
8.1280,
9.8500,

11.5000,
13.1187,

14.9504,
16.2727,
17.2036,
17.5885,
18.0150,

0 . 0000,
0.8500,
2.6750,
4.5000,
6.4060,
8.1280,
9.8500,

11.5000,
13.1187,

10.0025
10.0025
10.0025
10.0025
10 .0025

10.0025
10.0025
10. 0025

10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025

10.0025
10.0025

10.0025
10. 00 25
10.0025
10.0025
10.0025
10. 0025
10.0025
10.0025
10.0025
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21195,
21214,
21230,

21231,
21232,
21233,
*NODE,
21207,
21208,
21209,
21210,

21211,
21212,
21213,
*NODE,
21251,
21252,
21253,
21254,
21255,
21256,
21257,
21258,
21259,
21260,
21261,
21262,
21263,
21264,
21265,
21266,
21267,
21268,
21269,
21270,
21271,
21272,
21273,
21274,
21275,
21276,
21277,
21278,

21279,

10.3000,
8.0500,
0 .0 0000,
2.2500,
4.5000,
5.8000,

NSET=SPRNG1(
-5.8000,
-4.5000,
-2.2500,
0 . 00000,
2.2500,
4.5000,
5.8000,

NSET=SPRNG1:
18.6550,
18.6356,
18.4622,
18.1041,
17.5206,
16.6810,
15.6706,
14.4352,
12.8956,
10.5837,

8.2717,
5.8000,
4.5000,
2.2500,
0 . 0000,

-2.2500,
-4.5000,
-5.8000,
-8.2717,

-10.5837,
-12.8956,
-14.4352,
-15.6706,
-16.6810,
-17.5206,
-18.1041,
-18.4622,
-18.6356,
-18.6550,

14 .9504,
16.2727,
18.1550,
18. 0150,
17.5885,
17.2036,

16.4146,
16.4966,
16.6386,
16.7805,
16.6386,
16 .4966,
16.4146,
B

0. 0000,
0.8500,
2.6750,
4.5000,
6.4060,
8.3519,

10 .1213,
11.8167,
13.4800,
15.3621,
16. 7209,
17.7305,
18.1041,
18.5188,
18.6550,
18.5188,
18.1041,
17.7305,
16.7209,
15.3621,
13.4800,
11.8167,
10.1213,

8.3519,
6.4060,
4.5000,
2.6750,
0.8500,
0 . 0000,

10.0025
10 .0025
10.0025
10.0025
10.0025
10.0025

SPDSKlY,SPDSKlZ
*NSET, NSET=SP1RNG
SPRNGlY,SPRNGlZ
*NSET, NSET=SP1
SPlDSK,SPlRNG
*E*3** *

*ELEMENT, TYPE=C3D8R, ELSET=SPDSK1

10.0025
10.0025
10.0025
10.0025

10.0025
10.0025
10.0025

10.0025
10.0025
10.0025
10.0025
10. 0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10.0025
10 .0025
10.0025

10.0025
10.0025

10.0025

21001,
21302,
21012,
21313,
21021,
21322,
21027,
21328,
21032,
21333,
21068,
21369,
21037,
21338,
21082,
21383,
21097,
21398,
21123,
21424,
21133,
21434,
21144,
21445,
21153,
21454,
21165,
21466,
21173,
21474,
21186,
21487,
21207,
21508,

21001,
21322,
21012,
21333,
21021,
21342,
21027,
21348,
21032,
21353,
21068,
21389,
21037,
21358,
21082,
21403,
21097,
21418,
21123,
21444,
21133,
21454,
21144,
21465,
21153,
21474,
21165,
21486,
21173,
21494,
21186,
21507,
21207,
21528,

21002,
21321
21013,
21332
21022,
21341
21028,
21347
21033,
21352
21069,
21388
21038,
21357
21083,
21402
21098,
21417
21124,
21443
21134,
21453
21145,
21464
21154,
21473
21166,
21485
21174,
21493
21187,
21506
21208,
21527

2102 2,

21033,

21042,

21048,

21053,

21089,

21058,

21103,

21118,

21144,

21154,

21165,

21174,

21186,

21021, 21301,

21032, 21312,

21041, 21321,

21047, 21327,

21052, 21332,

21088, 21368,

21057, 21337,

21102, 21382,

21117, 21397,

21143, 21423,

21153, 21433,

21164, 21444,

21173,

21185,

21453,

21465,

21194, 21193, 21473,

21207, 21206, 21486,

21228, 21227, 21507,

*NSET, NSET=SPDSK1Y

SPDSKlA,SPDSKlB,SPDSKlC,SPDSKlD,SPDSKlE,SPDSK
iF,SPDSKlG,SPDSK1H
SPDSKlI,SPDSK1J,SPDSKMD,SPRNGlC
*NSET, NSET=SPRNG1Y

SPRNG1A, SPRNG1B

*NCOPY, SHIFT, CHANGE NU=+300,OLD

SET=SPDSKlY,NEW SET=SPDSK1Z

0.0, 0.0, 1.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=-300,OLD

SET=SPRNG1Y,NEW SET=SPRNG1Z
0.0, 0.0, -1.5
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+300,OLD

SET=SPRNGlY,NEW SET=SPRNG1Z
0.0, 0.0, 1.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+600,OLD

SET=SPRNGlY,NEW SET=SPRNGlZ
0.0, 0.0, 2.5
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SPlDSK

*ELGEN,
21001,
21012,
21021,
21027,
21032,
21068,
21037,
21082,
21097,
21123,
21133,
21144,
21153,
21165,
21173,
21186,
21207,
**

ELSET=SPDSK1
7, 1, 1
7, 1, 1
2, 1, 1, 3, 2C
8, 20, 20
8, 20, 20
4, 1, 1
2, 1, 1, 3, 2(
2, 20, 20
2, 20,_20
4, 1, 1
4, 1, 1

3, 1, 1
3, 1, 1
2, 1, 1
2, 1, 1
8, 1, 1
6, 1, 1

), 20

), 20

*ELEMENT, TYPE=C3D6,

21081, 21081, 21082,
21402
21122, 21122, 21123,
21443
21143, 21143, 21144,
21464
21164, 21164, 21165,
21485

ELSET=SPDSKl
21102, 21381, 21382,

21143, 21422, 21423,

21164, 21443, 21444,

21185, 21464, 21465,
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21185,
21506
21206,
21527
21098,
21418
21137,
21457
21156,

21476
21175,
21495
21194,
21514
21213,
21533

21185, 21186, 21206, 21485, 21486,

21206, 21207, 21227, 21506, 21507,

21098, 21099, 21118, 21398, 21399,

21137, 21138, 21157, 21437, 21438,

21156, 21157, 21176, 21456, 21457,

21175, 21176, 21195, 21475, 21476,

21194, 21195, 21214, 21494, 21495,

21213, 21214, 21233, 21513, 21514,

*ELEMENT, TYPE=C3D8R,

20951, 20719, 20951,
21251, 21252, 21039

20952, 20739, 20952,

21252, 21253, 21059

20953, 20759, 20953,

21253, 21254, 21079

20954, 20779, 20954,
21254, 21255, 21099

20955, 20799, 20955,
21255, 21256, 21118
20956, 20818, 20956,
21256, 21257, 21138

20957, 20838, 20957,
21257, 21258, 21157

20958, 20857, 20958,

21258, 21259, 21176

20959, 20876, 20959,

21259, 21260, 21195

20960, 20895, 20960,
21260, 21261, 21214
20961, 20914, 20961,

21261, 21262, 21233
20962, 20933, 20962,

21262, 21263, 21232
20963, 20932, 20963,

21263, 21264, 21231
20964, 20931, 20964,

21264, 21265, 21230
20965, 20930, 20965,
21265, 21266, 21229

20966, 20929, 20966,
21266, 21267, 21228

20967, 20928, 20967,
21267, 21268, 21227

20968, 20927, 20968,
21268, 21269, 21206

20969, 20906, 20969,
21269, 21270, 21185

20970, 20885, 20970,
21270, 21271, 21164
20971, 20864, 20971,
21271, 21272, 21143

20972, 20843, 20972,
21272, 21273, 21122

20973, 20822, 20973,

21273, 21274, 21102

20974, 20802, 20974,
21274, 21275, 21081

20975, 20781, 20975,
21275, 21276, 21061

ELSET=SPRNG1A
20952, 20739, 21019,

20953, 20759, 21039,

20954, 20779, 21059,

20955, 20799, 21079,

20956,

20957,

20818, 21099,

20838, 21118,

20958, 20857, 21138,

20959, 20876, 21157,

20960,

20961,

20962,

20963,

20964,

20965,

20966,

20967,

20968,

20969,

20970,

20971,

20972,

20973,

20974,

20975,

20976,

20976, 20761, 20976, 20977, 20741, 21061,

21276, 21277, 21041
20977, 20741, 20977, 20978, 20721, 21041,

21277, 21278, 21021
20978, 20721, 20978, 20979, 20701, 21021,

21278, 21279, 21001
*ELCOPY,OLD SET=SPRNGlA,NEW

SET=SPRNG1B,ELEMENT SH=300,SHIFT NOD=300

*ELCOPY,OLD SET=SPRNGlB,NEW

SET=SPRNG1C,ELEMENT SH=300,SHIFT NOD=300

*ELSET, ELSET=SP1
SPDSK1, SPRNG1A, SPRNG1B, SPRNG1C

*SOLID SECTION, ELSET=SP1, MATERIAL=S216A

** SPACER DISK 2
**** ********** ******

*NCOPY,SHIFT,CHANGE NU=+1500,OLD
SET=SPlDSK,NEW SET=SP2DSK
0.0, 0.0, 20.875
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+1500,OLD

SET=SPlRNG,NEW SET=SP2RNG

0.0, 0.0, 20.875
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SP2
SP2DSK,SP2RNG
*ELCOPY, OLD SET=SP1,NEW SET=SP2, ELEMENT
SH=1500,SHIFT NOD=1500
*SOLID SECTION, ELSET=SP2, MATERIAL=S216A
* **** *** * ***** *** ***

** SPACER DISK 3
****** ******* *** **

*NCOPY,SHIFT,CHANGE NU=+1500,OLD

SET=SP2DSK,NEW SET=SP3DSK
0.0, 0.0, 18.S625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=+1500,OLD

SET=SP2RNG,NEW SET=SP3RNG

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SP3
SP3DSK,SP3RNG
*ELCOPY, OLD SET=SP2 ,NEW SET=SP3, ELEMENT
SH=1500,SHIFT NOD=1500
*SOLID SECTION, ELSET=SP3, MATERIAL=S216A
***** ***************

** SPACER DISK 4

*NCOPY,SHIFT,CHANGE NU=+1500,OLD
SET=SP3DSK,NEW SET=SP4DSK

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=+1500,OLD
SET=SP3RNG,NEW SET=SP4RNG
0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SP4
SP4DSK,SP4RNG
*ELCOPY,OLD SET=SP3,NEW SET=SP4,ELEMENT
SH=1500,SHIFT NOD=1500
*SOLID SECTION, ELSET=SP4, MATERIAL=S216A
***** ***** **********

** SPACER DISK 5

*NCOPY,SHIFT,CHANGE NU=+1500,OLD
SET=SP4DSK,NEW SET=SP5DSK

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

20895, 21176,

20914, 21195,

20933, 21214,

20932, 21233,

20931, 21232,

20930, 21231,

20929, 21230,

20928, 21229,

20927, 21228,

20906, 21227,

20885, 21206,

20864, 21185,

20843, 21164,

20822, 21143,

20802, 21122,

20781, 21102,

20761, 21081,
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*NCOPY, SHIFT, CHANGE NU=+1500, OLD

SET=SP4RNG,NEW SET=SP5RNG
0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SP5

SPSDSK,SP5RNG

*ELCOPY, OLD SET=SP4,NEW SET=SPS,ELEMENT

SH=1500,SHIFT NOD=1500

*SOLID SECTION, ELSET=SP5, MATERIAL=S216A
********* ******* ****

** SPACER DISK 6
** ** ***** * *** *** * ***

*NCOPY,SHIFT,CHANGE NU=+1500,OLD

SET=SP5DSK,NEW SET=SP6DSK

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY, SHIFT, CHANGE NU=+1500,OLD

SET=SPSRNG,NEW SET=SP6RNG

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SP6
SP6DSK,SP6RNG
*ELCOPY, OLD SET=SP5,NEW SET=SP6 ,ELEMENT

SH=1500,SHIFT NOD=1500
*SOLID SECTION, ELSET=SP6, MATERIAL=S216A
**************** ****

** SPACER DISK 7
************* *******

*NCOPY,SHIFT,CHANGE NU=+1500,OLD

SET=SP6DSK,NEW SET=SP7DSK

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+1500,OLD

SET=SP6RNG,NEW SET=SP7RNG

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SP7

SP7DSK,SP7RNG
*ELCOPY, OLD SET=SP6 ,NEW SET=SP7, ELEMENT

SH=1500,SHIFT NOD=1500

*SOLID SECTION, ELSET=SP7, MATERIAL=S216A

** SPACER DISK 8
* ****** *** **** *** ***

*NCOPY,SHIFT,CHANGE NU=+1500,OLD

SET=SP7DSK,NEW SET=SP8DSK
0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+1500,OLD

SET=SP7RNG,NEW SET=SP8RNG
0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SP8
SP8DSK,SP8RNG
*ELCOPY,OLD SET=SP7,NEW SET=SP8,ELEMENT

SH=1500,SHIFT NOD=1500
*SOLID SECTION, ELSET=SP8, MATERIAL=S216A
** ***** *** *** **** ***

** SPACER DISK 9
** ****** *** ***** *** *

*NCOPY,SHIFT,CHANGE NU=+1500,OLD

SET=SP8DSK,NEW SET=SP9DSK
0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+1500,OLD

SET=SP8RNG,NEW SET=SP9RNG
0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=SP9

SP9DSK,SP9RNG
*ELCOPY,OLD SET=SP8,NEW SET=SP9,ELEMENT

SH=1500,SHIFT NOD=1500

*SOLID SECTION, ELSET=SP9, MATERIAL=S216A

** TOP PLATE
* *** ** * **** ******** *

*NCOPY,SHIFT,CHANGE NU=+12900,OLD

SET=SPDSKlY,NEW SET=TOP1

0.0, 0.0, 160.3125

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+12900,OLD

SET=SPRNG1A,NEW SET=TOP1

0.0, 0.0, 160.3125

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY, SHIFT, CHANGE NU=+300 , OLD SET=TOP1 ,NEW

SET=TOP2

0.0, 0.0, 0.50
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=TOP
TOP1, TOP2
*ELCOPY, OLD SET=SPDSK1,NEW SET=TOP, ELEMENT

SH=12900,SHIFT NOD=12900

*SOLID SECTION, ELSET=TOP, MATERIAL=S216A

*NSET, NSET=SPDSK

SPl,SP2,SP3,SP4,SP5,SP6,SP7,SP8,SP9,TOP
*ELSET, ELSET=SPDSK

SPl,SP2,SP3,SP4,SP5,SP6,SP7,SP8,SP9,TOP
* *********** ***************** ***

** FUEL CELL CHANNEL - HALF
********** **** ******* *******

*NSET, NSET=FCHBS, GENERATE

21008, 21068, 20
21068, 21072, 1

21012, 21072, 20

** BASE END PLATE (1-IN. THICK)

*NCOPY, SHIFT, CHANGE NU=-300,OLD SET=FCHBS, NEW

SET=FCHBET
0.0, 0.0, -2.1875
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FCHBETL1
20708, 20728, 20748
*NSET, NSET=FCHBETL2

20712, 20732, 20752

*NFILL, NSET=FCHBET
FCHBETL1, FCHBETL2, 4, 1

*NCOPY,SHIFT,CHANGE NU=-300,OLD

SET=FCHBET,NEW SET=FCHBEB

0.0, 0.0, -1.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

** SPACER DISK 1-2
*NCOPY,SHIFT,CHANGE NU=600,OLD SET=FCHBS,NEW

SET=FCHSP11
0.0, 0.0, 4.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=300,OLD

SET=FCHSP11,NEW SET=FCHSP12

0.0, 0.0, 6.9375
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=300,OLD

SET=FCHSP12,NEW SET=FCHSP13

0.0, 0.0, 6.9375
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

** SPACER DISK 2-3
*NCOPY,SHIFT,CHANGE NU=900,OLD

SET=FCHSP13,NEW SET=FCHSP21

0.0, 0.0, 7.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
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*NCOPY,SHIFT,CHANGE NU=300,OLD

SET=FCHSP21,NEW SET=FCHSP22

0.0, 0.0, 5.7813

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=300,OLD

SET=FCHSP22,NEW SET=FCHSP23

0.0, 0.0, 5.7812

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FCHSP2M

FCHSP21, FCHSP22, FCHSP23

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCHSP2M,NEW SET=FCHSP3M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCHSP3M,NEW SET=FCHSP4M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCHSP4M,NEW SET=FCHSP5M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCHSPSM,NEW SET=FCHSP6M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCHSP6M,NEW SET=FCHSP7M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCHSP7M,NEW SET=FCHSP8M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

** 9.5 IN. TO TOP

*NSET, NSET=FCHTS, GENERATE

33308, 33368, 20

33368, 33372, 1

33312, 33372, 20

*NCOPY,SHIFT,CHANGE NU=300,OLD SET=FCHTS,NEW

SET=FCHT1
0.0, 0.0, 3.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FCH

FCHBET,FCHBEB,FCHSP11,FCHSP12,FCHSP13
FCHSP2M,FCHSP3M,FCHSP4M,FCHSP5M,FCHSP6M,FCHSP
7M,FCHSP8M,FCHT1

*ELEMENT, TYPE=C3D8R, ELSET=FCHBE

20408, 20408, 20409, 20429, 20428, 20708,

20709, 20729, 20728

*ELGEN, ELSET=FCHBE

20408, 4, 1, 1, 3, 20, 20

*SOLID SECTION, ELSET=FCHBE, MATERIAL=S304B

*ELEMENT, TYPE=S4R, ELSET=FCH01

20708, 20708, 20728, 21028, 21008

20728, 20768, 20769, 21069, 21068

20748, 20712, 21012, 21032, 20732

*ELGEN, ELSET=FCH01

20708, 3, 20, 1

20728, 4, 1, 1

20748, 3, 20, 1

** 1-2
*ELEMENT, TYPE=S4R

21008, 21008, 21028, 21328, 21308

21028, 21068, 21069, 21369, 21368

21048, 21012, 21312, 21332, 21032

*ELGEN, ELSET=FCH12A

21008, 3, 20, 1

21028, 4, 1, 1

21048, 3, 20, 1

*ELCOPY, OLD SET=FCH12A, NEW

SH=300,SHIFT NOD=300

*ELCOPY,OLD SET=FCH12B,NEW

SH=300,SHIFT NOD=300

*ELCOPY,OLD SET=FCH12C,NEW

SH=300,SHIFT NOD=300

*ELCOPY,OLD SET=FCH12D,NEW

SH=300,SHIFT NOD=300
*ELSET, ELSET=FCH12R

FCH12A, FCH12C, FCH12D

*ELSET, ELSET=FCH12S

FCH12B, FCH12E

*ELSET, ELSET=FCH12

FCH12R, FCH12S

** 2-3

*ELCOPY,OLD SET=FCH12R,NEW

SH=1500,SHIFT NOD=1500

*ELCOPY,OLD SET=FCH12S,NEW

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCH23
FCH23R, FCH23S

SET=FCH12B,ELEMENT

SET=FCH12C,ELEMENT

SET=FCH12D,ELEMENT

SET=FCH12E,ELEMENT

SET=FCH23R,ELEMENT

SET=FCH23S,ELEMENT

** 3-4
*ELCOPY,OLD SET=FCH23R,NEW SET=FCH34R,ELEMENT

SH=1500,SHIFT NOD=1S00

*ELCOPY,OLD SET=FCH23S,NEW SET=FCH34S,ELEMENT

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCH34

FCH34R, FCH34S

** 4-5
*ELCOPY, OLD SET=FCH34R,NEW SET=FCH45R, ELEMENT

SH=1500,SHIFT NOD=1500

*ELCOPY,OLD SET=FCH34S,NEW SET=FCH45S,ELEMENT

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCH45

FCH45R, FCH45S
** 5-6

*ELCOPY,OLD SET=FCH45R,NEW SET=FCH

SH=1500,SHIFT NOD=1500

*ELCOPY,OLD SET=FCH45S,NEW SET=FCH

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCH56

FCH56R, FCH56S

** 6-7
*ELCOPY,OLD SET=FCH56R,NEW SET=FCH

SH=1500,SHIFT NOD=1500

*ELCOPY,OLD SET=FCH56S,NEW SET=FCH

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCH67

FCH67R, FCH67S

** 7-8
*ELCOPY,OLD SET=FCH67R,NEW SET=FCH

SH=1500,SHIFT NOD=1500

*ELCOPY,OLD SET=FCH67S,NEW SET=FCH

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCH78

FCH78R, FCH78S
** 8-9

*ELCOPY,OLD SET=FCH78R,NEW SET=FCH

SH=1500,SHIFT NOD=1500

*ELCOPY,OLD SET=FCH78S,NEW SET=FCH

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCH89

FCH89R, FCH89S

** 9-TOP
*ELEMENT, TYPE=S4R

33008, 33008, 33028, 33328, 33308

56R,ELEMENT

56S,ELEMENT

67R,ELEMENT

H67S,ELEMENT

778R,ELEMENT

[78S,ELEMENT

189R,ELEMENT

189S,ELEMENT
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33028, 33068, 33069, 33369, 33368

33048, 33012, 33312, 33332, 33032

*ELGEN, ELSET=FCHTOPR1

33008, 3, 20, 1

33028, 4, 1, 1

33048, 3, 20, 1

*ELCOPY,OLD SET=FCHTOPR1,NEW

SET=FCHTOPS,ELEMENT SH=300,SHIFT NOD=300

*ELCOPY,OLD SET=FCHTOPS,NEW

SET=FCHTOPR2,ELEMENT SH=300,SHIFT NOD=300

*ELCOPY,OLD SET=FCHTOPR2,NEW

SET=FCHTOPR3,ELEMENT SH=300,SHIFT NOD=300

*ELSET, ELSET=FCHTOPR

FCHTOPR1, FCHTOPR2, FCHTOPR3

*ELSET, ELSET=FCHTOP

FCHTOPR, FCHTOPS

*ELSET, ELSET=FCHR
FCH01,FCH12R,FCH23R,FCH34R,FCH45R,FCH56R,FCH6
7R,FCH78R,FCH89R,FCHTOPR
*ELSET, ELSET=FCHS

FCH12S,FCH23S,FCH34S,FCH45S,FCH56S,FCH67S,FCH
78S,FCH89S,FCHTOPS

*SHELL SECTION, ELSET=FCHR, MATERIAL=S304B

0.0747
*SHELL SECTION, ELSET=FCHS, MATERIAL=S304B

0.1494

*ELSET, ELSET=FCH

FCHBE,FCHR,FCHS
**** ******** ********************

** FUEL CELL CHANNEL - FULL A

*NSET, NSET=FCABS, GENERATE

21023, 21027, 1

21023, 21123, 20

21123, 21127, 1

21027, 21127, 20

** BASE END PLATE (1-IN. THICK)

*NCOPY, SHIFT, CHANGE NU=-300 ,OLD SET=FCABS,NEW

SET=FCABET
0.0, 0.0, -2.1875

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FCABETL1
20743, 20763, 20783, 20803
*NSET, NSET=FCABETL2
20747, 20767, 20787, 20807
*NFILL, NSET=FCABET

FCABETL1, FCABETL2, 4, 1

*NCOPY,SHIFT,CHANGE NU=-300,OLD

SET=FCABET,NEW SET=FCABEB

0.0, 0.0, -1.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

** SPACER DISK 1-2

*NCOPY,SHIFT,CHANGE NU=600,OLD SET=FCABS,NEW

SET=FCASP11
0.0, 0.0, 4.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NCOPY,SHIFT,CHANGE NU=300,OLD

SET=FCASP11,NEW SET=FCASP12

0.0, 0.0, 6.9375

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=300,OLD

SET=FCASP12,NEW SET=FCASP13

0.0, 0.0, 6.9375

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

** SPACER DISK 2-3
*NCOPY,SHIFT,CHANGE NU=900,OLD

SET=FCASP13,NEW SET=FCASP21

0.0, 0.0, 7.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=300,OLD

SET=FCASP21,NEW SET=FCASP22

0.0, 0.0, 5.7813
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=300,OLD

SET=FCASP22,NEW SET=FCASP23

0.0, 0.0, 5.7812
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FCASP2M
FCASP21, FCASP22, FCASP23

*NCOPY, SHIFT, CHANGE NU=1500,OLD

SET=FCASP2M,NEW SET=FCASP3M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY, SHIFT, CHANGE NU=1500,OLD

SET=FCASP3M,NEW SET=FCASP4M

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCASP4M,NEW SET=FCASPSM

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY, SHIFT, CHANGE NU=1500,OLD

SET=FCASP5M,NEW SET=FCASP6M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCASP6M,NEW SET=FCASP7M

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD
SET=FCASP7M,NEW SET=FCASP8M

0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

** 9.5 IN. TO TOP

*NSET, NSET=FCATS, GENERATE
33323, 33327, 1
33323, 33423, 20
33423, 33427, 1

33327, 33427, 20

*NCOPY,SHIFT,CHANGE NU=300,OLD SET=FCATS,NEW

SET=FCAT1
0.0, 0.0, 3.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FCA

FCABET,FCABEB,FCASP11,FCASP12,FCASP13
FCASP2M,FCASP3M,FCASP4M,FCASPSM,FCASP6M,FCASP
7M,FCASP8M,FCAT1

*ELEMENT, TYPE=C3D8R, ELSET=FCABE

20423, 20423, 20424, 20444, 20443, 20723,

20724, 20744, 20743

*ELGEN, ELSET=FCABE
20423, 4, 1, 1, 5, 20, 20

*SOLID SECTION, ELSET=FCABE, MATERIAL=S304A

*ELEMENT, TYPE=S4R, ELSET=FCA01

20723, 20723, 21023, 21024, 20724

20743, 20723, 20743, 21043, 21023

20763, 20803, 20823, 21123, 21103

20764, 20727, 21027, 21047, 20747

20783, 20787, 21087, 21107, 20807

20803, 20823, 20824, 21124, 21123

*ELGEN, ELSET=FCAO1

20723, 4, 1, 1

20743, 4, 20, 1

20764, 3, 20, 1
20783, 2, 20, 1
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20803, 4, 1, 1
** 1-2
*ELEMENT, TYPE=S4R, ELSET=FCA12A

21023, 21023, 21323, 21324, 21024

21043, 21023, 21043, 21343, 21323

21063, 21103, 21123, 21423, 21403

21064, 21027, 21327, 21347, 21047

21083, 21087, 21387, 21407, 21107

21103, 21123, 21124, 21424, 21423

*ELGEN, ELSET=FCA12A

21023, 4, 1, 1

21043, 4, 20, 1

21064, 3, 20, 1

21083, 2, 20, 1

21103, 4, 1, 1

*ELCOPY,OLD SET=FCA12A,NEW SET=FCA12B,ELEMENT

SH=300,SHIFT NOD=300

*ELCOPY, OLD SET=FCA12B,NEW SET=FCA12C, ELEMENT

SH=300,SHIFT NOD=300

*ELCOPY, OLD SET=FCA12C,NEW SET=FCA12D, ELEMENT

SH=300,SHIFT NOD=300
*ELCOPY,OLD SET=FCA12D,NEW SET=FCA12E,ELEMENT

SH=300,SHIFT NOD=300

*ELSET, ELSET=FCA12R

FCA12A, FCA12C, FCA12D

*ELSET, ELSET=FCA12S

FCA12B, FCA12E
*ELSET, ELSET=FCA12

FCA12R, FCA12S

** 2-3

*ELCOPY,OLD SET=FCA12R,NEW

SH=1500,SHIFT NOD=1500

*ELCOPY,OLD SET=FCA12S,NEW

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCA23

FCA23R, FCA23S

SET=FCA23R,ELEMENT

SET=FCA23S,ELEMENT

*ELSET, ELSET=FCA78

FCA78R, FCA78S

** 8-9
*ELCOPY, OLD SET=FCA78R,NEW SET=FCA89R, ELEMENT

SH=1500,SHIFT NOD=1S00

*ELCOPY,OLD SET=FCA78S,NEW SET=FCA89S,ELEMENT

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCA89

FCA89R, FCA89S

** 9-TOP

*ELEMENT, TYPE=S4R, ELSET=FCATOPR1

33023, 33023, 33323, 33324, 33024

33043, 33023, 33043, 33343, 33323

33063, 33103, 33123, 33423, 33403

33064, 33027, 33327, 33347, 33047

33083, 33087, 33387, 33407, 33107

33103, 33123, 33124, 33424, 33423

*ELGEN, ELSET=FCATOPR1

33023, 4, 1, 1

33043, 4, 20, 1

33064, 3, 20, 1

33083, 2, 20, 1

33103, 4, 1, 1

*ELCOPY,OLD SET=FCATOPR1,NEW

SET=FCATOPS,ELEMENT SH=300,SHIFT NOD=300

*ELCOPY,OLD SET=FCATOPSNEW

SET=FCATOPR2,ELEMENT SH=300,SHIFT NOD=300

*ELCOPY,OLD SET=FCATOPR2,NEW

SET=FCATOPR3,ELEMENT SH=300,SHIFT NOD=300

*ELSET, ELSET=FCATOPR

FCATOPR1, FCATOPR2, FCATOPR3

*ELSET, ELSET=FCATOP

FCATOPR, FCATOPS

*ELSET, ELSET=FCAR

FCA01,FCA12R,FCA23R,FCA34R,FCA45R,FCA56R,FCA6

7R,FCA78R,FCA89R,FCATOPR
*ELSET, ELSET=FCAS

FCA12S,FCA23S,FCA34S,FCA45S,FCA56S,FCA67S,FCA

78S,FCA89S,FCATOPS
*SHELL SECTION, ELSET=FCAR, MATERIAL=S304A

0.0747
*SHELL SECTION, ELSET=FCAS, MATERIAL=S304A

0.1494
*ELSET, ELSET=FCA

FCABE,FCAR,FCAS
** *** ** *** *** ** ***** ** ***** *** **

** FUEL CELL CHANNEL - FULL B
***************** ***************

*NSET, NSET=FCBBS, GENERATE

21088, 21092, 1

21088, 21188, 20

21188, 21192, 1

21092, 21192, 20

** BASE END PLATE (1-IN. THICK)

*NCOPY,SHIFT,CHANGE NU=-300,OLD SET=FCBBS,NEW

SET=FCBBET
0.0, 0.0, -2.1875

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FCBBETL1
20808, 20828, 20848, 20868

*NSET, NSET=FCBBETL2
20812, 20832, 20852, 20872

*NFILL, NSET=FCBBET

FCBBETL1, FCBBETL2, 4, 1

*NCOPY,SHIFT,CHANGE NU=-300,OLD

SET=FCBBET,NEW SET=FCBBEB

0.0, 0.0, -1.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

** 3-4
*ELCOPY,OLD SET=FCA23R,NEW SET=FCA34R,ELEMENT

SH=1500,SHIFT NOD=1S00

*ELCOPY, OLD SET=FCA23S,NEW SET=FCA34S, ELEMENT

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCA34

FCA34R, FCA34S

** 4-5

*ELCOPY, OLD SET=FCA34R,NEW SET=FCA45R, ELEMENT

SH=1500,SHIFT NOD=1500

*ELCOPY,OLD SET=FCA34S,NEW SET=FCA45S,ELEMENT

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCA45

FCA4SR, FCA45S
** 5-6

*ELCOPY,OLD SET=FCA45R,NEW SET=FCA56R,ELEMENT

SH=1500,SHIFT NOD=1S00

*ELCOPY,OLD SET=FCA45S,NEW SET=FCA56S,ELEMENT

SH=1500,SHIFT NOD=1500
*ELSET, ELSET=FCA56

FCA56R, FCA56S

** 6-7
*ELCOPY, OLD SET=FCA56R,NEW SET=FCA67R, ELEMENT

SH=1500,SHIFT NOD=1500

*ELCOPY, OLD SET=FCA56S,NEW SET=FCA67S, ELEMENT

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCA67

FCA67R, FCA67S

** 7-8

*ELCOPY,OLD SET=FCA67R,NEW SET=FCA78R,ELEMENT

SH=1500,SHIFT NOD=1500

*ELCOPY, OLD SET=FCA67S,NEW SET=FCA78S, ELEMENT

SH=1500,SHIFT NOD=1500
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** SPACER DISK 1-2

*NCOPY,SHIFT,CHANGE NU=600,OLD SET=FCBBS,NEW

SET=FCBSPll

0.0, 0.0, 4.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=300,OLD
SET=FCBSP11,NEW SET=FCBSP12

0.0, 0.0, 6.9375

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=300,OLD

SET=FCBSP12,NEW SET=FCBSP13

0.0, 0.0, 6.9375

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

** SPACER DISK 2-3

*NCOPY,SHIFT,CHANGE NU=900,OLD

SET=FCBSP13,NEW SET=FCBSP21
0.0, 0.0, 7.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=300,OLD

SET=FCBSP21,NEW SET=FCBSP22

0.0, 0.0, 5.7813

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NtU=300,OLD
SET=FCBSP22,NEW SET=FCBSP23
0.0, 0.0, 5.7812
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FCBSP2M
FCBSP21, FCBSP22, FCBSP23

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCBSP2M,NEW SET=FCBSP3M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCBSP3M,NEW SET=FCBSP4M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY, SHIFT, CHANGE NU=1500,OLD

SET=FCBSP4M,NEW SET=FCBSP5M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCBSPSM,NEW SET=FCBSP6M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY, SHIFT, CHANGE NU=1500, OLD

SET=FCBSP6M,NEW SET=FCBSP7M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=FCBSP7M,NEW SET=FCBSP8M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
**

** 9.5 IN. TO TOP

*NSET, NSET=FCBTS, GENERATE

33388, 33392, 1

33388, 33488, 20
33488, 33492, 1

33392, 33492, 20

*NCOPY,SHIFT,CHANGE NU=300,OLD SET=FCBTS,NEW

SET=FCBT1
0.0, 0.0, 3.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FCB
FCBBET,FCBBEB,FCBSP11,FCBSP12,FCBSP13
FCBSP2M,FCBSP3M,FCBSP4M,FCBSPSM,FCBSP6M,FCBSP
7M,FCBSP8M,FCBT1

*ELEMENT, TYPE=C3D8R, ELSET=FCBBE

20488, 20488, 20489, 20509, 20508, 20788,

20789, 20809, 20808

*ELGEN, ELSET=FCBBE
20488, 4, 1, 1, 5, 20, 20

*SOLID SECTION, ELSET=FCBBE, MATERIAL=S304B

*ELEMENT, TYPE=S4R, ELSET=FCB01

20788, 20788, 21088, 21089, 20789

20808, 20788, 20808, 21108, 21088

20828, 20868, 20888, 21188, 21168

20829, 20792, 21092, 21112, 20812

20848, 20852, 21152, 21172, 20872

20868, 20888, 20889, 21189, 21188

*ELGEN, ELSET=FCB01

20788, 4, 1, 1

20808, 4, 20, 1

20829, 3, 20, 1

20848, 2, 20, 1

20868, 4, 1, 1

** 1-2

*ELEMENT, TYPE=S4R, ELSET=FCB12A

21088, 21088, 21388, 21389, 21089

21108, 21088, 21108, 21408, 21388

21128, 21168, 21188, 21488, 21468

21129, 21092, 21392, 21412, 21112

21148, 21152, 21452, 21472, 21172

21168, 21188, 21189, 21489, 21488

*ELGEN, ELSET=FCB12A

21088, 4, 1, 1

21108, 4, 20, 1

21129, 3, 20, 1

21148, 2, 20, 1

21168, 4, 1, 1

*ELCOPY,OLD SET=FCB12A,NEW SET=FCB12B,ELEMENT

SH=300,SHIFT NOD=300

*ELCOPY,OLD SET=FCB12B,NEW SET=FCB12C,ELEMENT

SH=300,SHIFT NOD=300

*ELCOPY,OLD SET=FCB12C,NEW SET=FCB12D,ELEMENT

SH=300,SHIFT NOD=300

*ELCOPY, OLD SET=FCB12D, NEW SET=FCB12E, ELEMENT

SH=300,SHIFT NOD=300
*ELSET, ELSET=FCB12R

FCB12A, FCB12C, FCB12D

*ELSET, ELSET=FCB12S

FCB12B, FCB12E
*ELSET, ELSET=FCB12

FCB12R, FCB12S
** 2-3

*ELCOPY, OLD SET=FCB12R,NEW SET=FCB23R, ELEMENT

SH=1500,SHIFT NOD=1500

*ELCOPY,OLD SET=FCB12S, NEW SET=FCB23S, ELEMENT

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCB23
FCB23R, FCB23S

** 3-4

*ELCOPY, OLD SET=FCB23R, NEW

SH=1500,SHIFT NOD=1500

*ELCOPY,OLD SET=FCB23S,NEW

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCB34

FCB34R, FCB34S

** 4-5

*ELCOPY, OLD SET=FCB34R, NEW

SH=1500,SHIFT NOD=1500

*ELCOPY,OLD SET=FC234S,NEW

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCB45

FCB45R, FCB45S

** 5-6

SET=FCB34R,ELEMENT

SET=FCB34S,ELEMENT

SET=FCB4SR,ELEMENT

SET=FCB45S,ELEMENT
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*ELCOPY,OLD SET=FCB45R,NEW

SH=1500,SHIFT NOD=1500

*ELCO2Y,OLD SET=FCB45S,NEW

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCB56

FCB56R, FCB56S

** 6-7

*ELCOPY,OLD SET=FCB56R,NEW

SH=1500,SHIFT NOD=1500

*ELCOPY,OLD SET=FCB56S,NEW

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCB67
FCB67R, FCB67S

** 7-8

*ELCOPY,OLD SET=FCB67R,NEW

SH=1500,SHIFT NOD=1500

*ELCOPY,OLD SET=FCB67S,NEW

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCB78

FCB78R, FCB78S
** 8-9

SET=FCBS6R,ELEMENT

SET=FCB56S,ELEMENT

SET=FCB67R,ELEMENT

SET=FCB67S,ELEMENT

SET=FCB78R,ELEMENT

SET=FCB78S,ELEMENT

20.6, 0.0, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*ELCOPY, OLD SET=FCABE, NEW SET=FCCBE,ELEMENT

SH=10,SHIFT NOD=10

*ELCOPY,OLD SET=FCAR,NEW SET=FCCR,ELEMENT

SH=10,SHIFT NOD=10

*ELCOPY,OLD SET=FCAS,NEW SET=FCCS,ELEMENT

SH=10,SHIFT NOD=10

*SOLID SECTION, ELSET=FCCBE, MATERIAL=S304B

*SHELL SECTION, ELSET=FCCR, MATERIAL=S304B

0.0747
*SHELL SECTION, ELSET=FCCS, MATERIAL=S304B

0.1494
*ELSET, ELSET=FCC
FCCR,FCCS,FCCBE
********* ********

** TIE RODS
* ** ** * *** *** **** *

*NSET, NSET=TRODBS, GENERATE

21145, 21155, 10

** BOTTOM

*NCOPY, SHIFT, CHANGE NU=-600,OLD

SET=TRODBS,NEW SET=TRODBM
*ELCOPY,OLD SET=FCB78R,NEW SET=FCB89R,ELEMENT

SH=1500,SHIFT NOD=1500

*ELCOPY, OLD SET=FCB78S,NEW SET=FCB89S, ELEMENT

SH=1500,SHIFT NOD=1500

*ELSET, ELSET=FCB89

FCB89R, FCB89S

** 9-TOP
*ELEMENT, TYPE=S4R, ELSET=FCBTOPR1

33088, 33088, 33388, 33389, 33089

33108, 33088, 33108, 33408, 33388

33128, 33168, 33188, 33488, 33468

33129, 33092, 33392, 33412, 33112

33148, 33152, 33452, 33472, 33172

33168, 33188, 33189, 33489, 33488

*ELGEN, ELSET=FCBTOPR1

33088, 4, 1, 1

33108, 4, 20, 1

33129, 3, 20, 1

33148, 2, 20, 1

33168, 4, 1, 1

*ELCOPY,OLD SET=FCBTOPR1,NEW

SET=FCBTOPS,ELEMENT SH=300,SHIFT NOD=300

*ELCOPY,OLD SET=FCBTOPS,NEW

SET=FCBTOPR2,ELEMENT SH=300,SHIFT NOD=300

*ELCOPY,OLD SET=FCBTOPR2,NEW
SET=FCBTOPR3,ELEMENT SH=300,SHIFT NOD=300

*ELSET, ELSET=FCBTOPR
FCBTOPR1, FCBTOPR2, FCBTOPR3

*ELSET, ELSET=FCBTOP

FCBTOPR, FCBTOPS
**

*ELSET, ELSET=FCBR

FCBO1,FCB12R,FCB23R,FCB34R,FCB45R,FCB56R,FCB6
7R,FCB78R,FCB89R,FCBTOPR
*ELSET, ELSET=FCBS

FCB12S,FCB23S,FCB34S,FCB45S,FCB56S,FCB67S,FCB
78S,FCB89S,FCBTOPS
*SHELL SECTION, ELSET=FCBR, MATERIAL=S304B

0.0747
*SHELL SECTION, ELSET=FCBS, MATERIAL=S304B

0.1494
*ELSET, ELSET=FCB

FCBBE,FCBR,FCBS
********************

** FUEL CELL CHANNEL - FULL C
******* *************************

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=FCA,NEW

SET=FCC

0.0, 0.0, -3.3125
0.0, 0.0, 0.0, 0.0,

*NCOPY, SHIFT, CHANGE

SET=TRODO
0.0, 0.0, 1.125

0.0, 0.0, 0.0, 0.0,

0.0, 1.0, +0.0

NU=300,OLD SET=TRODBM,NEW

0.0, 1.0, +0.0

I* 1-2
*NCOPY,SHIFT,CHANGE NU=600,OLD SET=TRODBS,NEW

SET=TROD11
0.0, 0.0, 4.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=300,OLD SET=TROD11,NEW

SET=TROD12
0.0, 0.0, 6.9375

0.0, 0.0, 0.0, 0.0,
*NCOPY, SHIFT, CHANGE

SET=TROD13
0.0, 0.0, 6.9375

0.0, 0.0, 0.0, 0.0,
** 2-3

*NCOPY,SHIFT,CHANGE
SET=TROD21
0.0, 0.0, 7.0

0.0, 0.0, 0.0, 0.0,
*NCOPY, SHIFT, CHANGE

SET=TROD22
0.0, 0.0, 5.7813

0.0, 1.0, +0.0

NU=300,OLD SET=TROD12,NEW

0.0, 1.0, +0.0

NU=900,OLD SET=TROD13,NEW

0.0, 1.0, +0.0

NU=300,OLD SET=TROD21,NEW

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=300,OLD SET=TROD22,NEW

SET=TROD23
0.0, 0.0, 5.7812

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=TROD2M

TROD21, TROD22, TROD23

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=TROD2M,NEW SET=TROD3M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=TROD3M,NEW SET=TROD4M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=TROD4M,NEW SET=TROD5M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
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*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=TRODSM,NEW SET=TROD6M
0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT, CHANGE NU=1500,OLD

SET=TROD6M,NEW SET=TROD7M

0.0, 0.0, 18.5625

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=1500,OLD

SET=TROD7M,NEW SET=TROD8M
0.0, 0.0, 18.5625
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

** 4.25 IN. ABOVE TOP PLATE

*NSET, NSET=TRODTS, GENERATE

33445, 33455, 10
*NCOPY,SHIFT,CHANGE NU=300,OLD SET=TRODTS,NEW

SET=TRODT1
0.0, 0.0, 3.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=900,OLD SET=TRODT1,NEW

SET=TRODT2
0.0, 0.0, 11.36
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=TROD
TRODBM,TRODO,TRODll,TROD12,TROD13

TROD2M,TROD3M,TROD4M,TRODSM,TROD6M,TROD7M,TRO
D8M,TRODT1,TRODT2

*ELEMENT, TYPE=B31, ELSET=TROD

20545, 20545, 20845

20555, 20555, 20855
20786, 20845, 21145

20796, 20855, 21155
*ELGEN, ELSET=TROD

20786, 46, 300, 300
20796, 46, 300, 300

*BEAM SECTION, SECTION=CIRC, ELSET=TROD,

MATERIAL=S216
1.125
1.0, 0.0, 0.0

** BOTTOM FINS
* ** *** ** ****** ***

0.0, O., 1.625

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLB1E,NEW

SET=BFLB1F
0.0, 0., 1.625

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NSET, NSET=BFLB1

BFLB1A,BFLBIB,BFLBlC,BFLBlD,BFLBlE,BFLBlF
*NODE,
40010,
40011,
40012,
40030,
40031,
40032,

40050,
40051,
40052,
40070,
40071,
40072,

40090,
40091,
40092,
40110,
40111,
40112,

NSET=BFLC1

24.9900,
30.7500,

30.7500,
24.2676,

29.1966,
29.4419,

23.5593,
27.6737,
28.1594,
22.8650,
26.1806,
26.9021,
22.1842,
24.7168,
25. 6694,
21.5168,
23.2817,
24.4609,

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 . 00000,
0 . 0000,
0 . 0000,
0 . 0000,

-8.1250
-8.1250
-1.3425
-6.3489
-6.1036
-0.3648

-4.6076
-4.1219

0.5938
-2.9004
-2.1790
1.5336
-1.2268
-0.2742
2.4549
0.4141
1.5933
3.3582

********** long fins

*NODE, NSET=BFLB1A
40001, 6.1250, 0.0000,
40002, 8.0750, 0.0000,

40003, 10.0250, 0.0000,
40004, 11.9750, 0.0000,

40005, 13.9250, 0.0000,

40006, 15.8750, 0.0000,

40007, 17.2975, 0.0000,

40008, 18.7500, 0.0000,

40009, 19.2800, 0.0000,

-8.1250
-8.1250
-8.1250
-8.1250
-8.1250
-8. 1250
-8.1250
-8 1250
-8.1250

*NODE, NSET=BFLS1A

40013, 30.7500, 0.0000, 5.4400

40014, 30.7500, 0.0000, 7.2200

40015, 30.7500, 0.0000, 9.0000

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLS1A,NEW

SET=BFLS1B

-1.175, 0., 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLS1B,NEW

SET=BFLS1C
-1.175, 0., 0.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLS1C,NEW

SET=BFLS1D
-1.175, 0., 0.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLS1D,NEW

SET=BFLS1E
-1.175, 0., 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLS1E,NEW

SET=BFLS1F
-1.175, 0., 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NSET, NSET=BFLS1

BFLSlA,BFLSlB,BFLS1C,BFLS1D,BFLSlE,BFLSlF
*NSET, NSET=BFL1

BFLB1, BFLC1, BFLS1

*NCOPY,SHIFT,CHANGE NU=200,OLD SET=BFL1,NEW

SET=BFL2

0.0, -0.5625, 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=400,OLD SET=BFL1,NEW

SET=BFL3
0.0, +0.5625, 0.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,MULTIPLE=2,CHANGE NU=+3600,OLD

SET=BFL1,NEW SET=BFL4

0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +180.0

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLB1A,NEW

SET=BFLB1B
0.0, 0., 1.625

0.0, 0., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLB1B,NEW

SET=BFLB1C
0.0, o., 1.625

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLB1C,NEW

SET=BFLB1D
0.0, 0., 1.625

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=BFLBlD,NEW

SET=BFLB1E

E-8-409



NEDO-10084-5
January 2002

*NCOPY,SHIFT,MULTIPLE=8,CHANGE NU=+400,OLD

SET=BFL2,NEW SET=BFL2ALL

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +22.50
*NCOPY,SHIFT,MULTIPLE=7,CHANGE NU=+400,OLD

SET=BFL3,NEW SET=BFL3ALL
0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +22.50
*NSET, NSET=BFLG
BFL1, BFL2, BFL3, BFL4, BFL2ALL, BFL3ALL

*ELEMENT, TYPE=C3D8R
40001, 40001, 40002,
40022, 40422, 40421
40601, 40601, 40602,
40622, 40822, 40821

41001, 41001, 41002,
41022, 41222, 41221

41401, 41401, 41402,
41422, 41622, 41621

41801, 41801, 41802,
41822, 42022, 42021
42201, 42201, 42202,
42222, 42422, 42421
42601, 42601, 42602,
42622, 42822, 42821
43001, 43001, 43002,
43022, 43222, 43221
43401, 43401, 43402,
43422, 43622, 43621

*ELGEN, ELSET=BFLG1

40001, 14, 1, 1, 5,
*ELGEN, ELSET=BFLG2
40601, 14, 1, 1, 5,
*ELGEN, ELSET=BFLG3
41001, 14, 1, 1, 5,

*ELGEN, ELSET=BFLG4
41401, 14, 1, 1, 5,
*ELGEN, ELSET=BFLGS

41801, 14, 1, 1, 5,

*ELGEN, ELSET=BFLG6
42201, 14, 1, 1, 5,
*ELGEN, ELSET=BFLG7

42601, 14, 1, 1, 5,
*ELGEN, ELSET=BFLG8

43001, 14, 1, 1, 5,
*ELGEN, ELSET=BFLG9
43401, 14, 1, 1, 5,
*ELSET, ELSET=BFLG

40402, 40401, 40021,

40802, 40801, 40621,

41202, 41201, 41021,

41602,

42002,

42402,

42802,

43202,

41601, 41421,

42001, 41821,

42401, 42221,

42801, 42621,

43201, 43021,

43602, 43601, 43421,

20, 20

20, 20

20, 20

20, 20

20, 20

20, 20

20, 20

20, 20

20, 20

0.0, O., 0.0, 0.0, 1., 0.0, 0.0
*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSB1D,NEW

SET=BFSB1E
0.0, 0., 1.20
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSB1E,NEW

SET=BFSB1F
0.0, O., 1.20
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NSET, NSET=BFSB1

BFSB1A,BFSBlB,BFSBlC,BFSB1D,BFSBlE,BFSBlF
*NODE, NSET=BFSC1
45005, 24.9900, 0.0000, -6.0000
45006, 30.7500, 0.0000, -6.0000

45007, 30.7500, 0.0000, -0.2800

45015, 24.2676, 0.0000, -4.6659

45016, 29.1966, 0.0000, -4.4206
45017, 29.4419, 0.0000, 0.4767

45025, 23.5593, 0.0000, -3.3579
45026, 27.6737, 0.0000, -2.8722

45027, 28.1594, 0.0000, 1.2186

45035, 22.8650, 0.0000, -2.0756

45036, 26.1806, 0.0000, -1.3541
45037, 26.9021, 0.0000, 1.9460

45045, 22.1842, 0.0000, -0.8184
45046, 24.7168, 0.0000, 0.1342

45047, 25.6694, 0.0000, 2.6591

45055, 21.5168, 0.0000, 0.4141

45056, 23.2817, 0.0000, 1.5933
45057, 24.4609, 0.0000, 3.3582

*NODE, NSET=BFSS1A
45008, 30.7500, 0.0000, 5.4400

45009, 30.7500, 0.0000, 7.2200

45010, 30.7500, 0.0000, 9.0000
*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSS1A,NEW

SET=BFSS1B
-1.175, 0., 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSSlB,NEW

SET=BFSS1C
-1.175, O., 0.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSS1C,NEW

SET=BFSS1D
-1.175, 0., 0.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSS1D,NEW
SET=BFSS1E
-1.175, O., 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSS1E,NEW

SET=BFSS1F
-1.175, 0., 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NSET, NSET=BFSS1
BFSSlA,BFSSlB,BFSSlC,BFSSlD,BFSSlE,BFSSlF

*NSET, NSET=BFS1
BFSB1, BFSC1, BFSS1

*NCOPY,SHIFT,CHANGE NU=100,OLD SET=BFS1,NEW

SET=BFS2
0.0, -0.75, 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=200,OLD SET=BFS1,NEW

SET=BFS3

0.0, +0.75, 0.0
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

BFLG1,BFLG2,BFLG3,BFLG4,BFLG5,BFLG6,BFLG7,BFL
G8,BFLG9
*SOLID SECTION, ELSET=BFLG, MATERIAL=FIN
********** short fins

*NODE, NSET=BFSB1A
45001, 15.8750, 0.0000, -6.0000
45002, 17.2975, 0.0000, -6.0000

45003, 18.7500, 0.0000, -6.0000
45004, 19.2800, 0.0000, -6.0000

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSB1A,NEW

SET=BFSB1B
0.0, 0., 1.20

0.0, O., 0.0, 0.0, 1., 0.0, 0.0
*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSBlB,NEW

SET=BFSB1C
0.0, 0., 1.20
0.0, O., 0.0, 0.0, 1., 0.0, 0.0
*NCOPY,SHIFT,CHANGE NU=10,OLD SET=BFSB1C,NEW

SET=BFSB1D
0.0, 0., 1.20
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*NCOPY,SHIFT,MULTIPLE=1,CHANGE NU=+200,OLD

SET=BFS2,NEW SET=BFS2A

0.0, 0.0, 0.0
0.0, 0.0, 0.o, 0.0, 0.0, 1.0, +11.25

*NCOPY,SHIFT,MMULTIPLE=1,CHANGE NU=+200,OLD

SET=BFS3,NEW SET=BFS3A
0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +11.25

*NCOPY,SHIFT,MULTIPLE=7,CHANGE NU=+200,OLD

SET=BFS2A,NEW SET=BFS2ALL

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +22.50

*NCOPY,SHIFT,MULTIPLE=7,CHANGE NU=+200,OLD

SET=BFS3A,NEW SET=BFS3ALL

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +22.50

*NSET, NSET=BFST

BFS2A, BFS2ALL, BFS3A, BFS3ALL

*ELEMENT, TYPE=C3D8R

45301, 45301, 45302, 45402, 45401, 45311,

45312, 45412, 45411

45501, 45501, 45502, 45602, 45601, 45511,

45512, 45612, 45611

45701, 45701, 45702, 45802, 45801, 45711,

45712, 45812, 45811

45901, 45901, 45902, 46002, 46001, 45911,

45912, 46012, 46011

46101, 46101, 46102, 46202, 46201, 46111,

46112, 46212, 46211

46301, 46301, 46302, 46402, 46401, 46311,

46312, 46412, 46411

46501, 46501, 46502, 46602, 46601, 46511,

46512, 46612, 46611

46701, 46701, 46702, 46802, 46801, 46711,

46712, 46812, 46811

*ELGEN, ELSET=BFST1

45301, 9, 1, 1, 5, 10, 10

*ELGEN, ELSET=BFST2

45501, 9, 1, 1, 5, 10, 10

*ELGEN, ELSET=BFST3

45701, 9, 1, 1, 5, 10, 10

*ELGEN, ELSET=BFST4

45901, 9, 1, 1, 5, 10, 10

*ELGEN, ELSET=BFSTS

46101, 9, 1, 1, 5, 10, 10

*ELGEN, ELSET=BFST6

46301, 9, 1, 1, 5, 10, 10

*ELGEN, ELSET=BFST7

46501, 9, 1, 1, 5, 10, 10

*ELGEN, ELSET=BFST8
46701, 9, 1, 1, 5, 10, 10

*ELSET, ELSET=BFST

BFST1,BFST2,BFST3,BFST4,BFST5,BFST6,BFST7,BFS

T8
*SOLID SECTION, ELSET=BFST, MATERIAL=FIN

** TOP FINS
** ***************

********** long fins

*NODE, NSET=TFLB1A
50011, 24:8750, 0.0000, 176.8050

50012, 26.3750, 0.0000, 176.8050

50013, 27. 8750, 0.0000, 176.8050

50014, 29.3750, 0.0000, 176.8050

50015, 30.8750, 0.0000, 176.8050

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=TFLB1A,NEW

SET=TFLB1B

0.0, 0., 1.6875

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=20,OLD SET=TFLB1B,NEW

SET=TFLBlC

0.0, 0., 1.6875
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NODE, NSET=TFLB2A

50061, 6.1250, 0.0000, 182.1800

50062, 8.0750, 0.0000, 182.1800

50063, 10.0250, 0.0000, 182.1800

50064, 11.9750, 0.0000, 182.1800

50065, 13.9250, 0.0000, 182.1800

50066, 15.8750, 0.0000, 182.1800

50067, 17.2975, 0.0000, 182.1800

50068, 18.7500, 0.0000, 182.1800

50069, 20.6000, 0.0000, 182.1800

50070, 22.7380, 0.0000, 182.1800

50071, 24.8750, 0.0000, 182.1800

50072, 26.3750, 0.0000, 182.1800

50073, 27.8750, 0.0000, 182.1800

50074, 29.3750, 0.0000, 182.1800

50075, 30.8750, 0.0000, 182.1800

*NCOPY,SHIFT,CHANGE NU=80,OLD SET=TFLB2A,NEW

SET=TFLB2B
0.0, 0., 9.50

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NFILL, NSET=TFLB2C

TFLB2A, TFLB2B, 4, 20

*NSET, NSET=TFL1

TFLBlA,TFLB1B,TFLBlC,TFLB2C

*NCOPY,SHIFT,CHANGE NU=200,OLD SET=TFL1,NEW

SET=TFL2
0.0, -0.5625, 0.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=400,OLD SET=TFL1,NEW

SET=TFL3
0.0, +0.5625, 0.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,MULTIPLE=2,CHANGE NU=+3600,OLD

SET=TFL1,NEW SET=TFL4

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +180.0

*NCOPY,SHIFT,MULTIPLE=8,CHANGE NU=+400,OLD

SET=TFL2,NEW SET=TFL2ALL

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +22.50

*NCOPY,SHIFT,MULTIPLE=7,CHANGE NU=+400,OLD

SET=TFL3,NEW SET=TFL3ALL

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +22.50

*NSET, NSET=TFLG

TFL1, TFL2, TFL3, TFL4, TFL2ALL, TFL3ALL

*ELEMENT, TYPE=C3D8R

50011,
50032,
50061,
50082,

50611,
50632,
50661,
50682,
51011,
51032,
51061,
51082,
51411,
51432,

5 0011,

50432,
50061,
50482,

50611,
50832,
50661,
50882,
51011,
51232,
51061,
51282,
51411,
51632,

50012,
50431
50062,
50481
50612,
50831
50662,
50881
51012,
51231
51062,
51281
51412,
51631

50412, 50411, 50031,

50462, 50461, 50081,

50812, 50811, 50631,

50862, 50861, 50681,

51212, 51211, 51031,

51262, 51261, 51081,

51612, 51611, 51431,
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51461, 51461,
51482, 51682,
51811, 51811,
51832, 52032,

51861, 51861,
51882, 52082,

52211, 52211,

52232, 52432,
52261, 52261,

52282, 52482,

52611, 52611,
52632, 52832,
52661, 52661,

52682, 52882,

53011, 53011,
53032, 53232,
53061, 53061,
53082, 53282,

53411, 53411,
53432, 53632,

53461, 53461,

53482, 53682,

51462, 51662,

51681
51812, 52012,
52031
51862, 52062,

52081
52212, 52412,

52431
52262, 52462,

52481
52612, 52812,

52831
52662, 52862,

52881
53012, 53212,

53231
53062, 53262,
53281

53412, 53612,
53631
53462, 53662,
53681

51661, 51481,

52011,

52061,

52411,

52461,

51831,

51881,

52231,

52281,

52811, 52631,

52861,, 52681,

53211, 53031,

53261, 53081,

53611, 53431,

53661, 53481,

*ELGEN, ELSET=TFLG1
50011, 4, 1, 1, 7, 20, 20

50061, 10, 1, 1, 4, 20, 20

*ELGEN, ELSET=TFLG2

50611, 4, 1, 1, 7, 20, 20

50661, 10, 1, 1, 4, 20, 20

*ELGEN, ELSET=TFLG3
51011, 4, 1, 1, 7, 20, 20

51061, 10, 1, 1, 4, 20, 20

*ELGEN, ELSET=TFLG4
51411, 4, 1, 1, 7, 20, 20

51461, 10, 1, 1, 4, 20, 20

*ELGEN, ELSET=TFLG5
51811, 4, 1, 1, 7, 20, 20

51861, 10, 1, 1, 4, 20, 20

*ELGEN, ELSET=TFLG6

52211, 4, 1, 1, 7, 20, 20

52261, 10, 1, 1, 4, 20, 20

*ELGEN, ELSET=TFLG7
52611, 4, 1, 1, 7, 20, 20

52661, 10, 1, 1, 4, 20, 20

*ELGEN, ELSET=TFLG8
53011, 4, 1, 1, 7, 20, 20

53061, 10, 1, 1, 4, 20, 20

*ELGEN, ELSET=TFLG9
53411, 4, 1, 1, 7, 20, 20

53461, 10, 1, 1, 4, 20, 20

*ELSET, ELSET=TFLG

TFLG1,TFLG2,TFLG3,TFLG4,TFLG5,TFLG6,TFLG7,TFL
GB,TFLG9
*SOLID SECTION, ELSET=TFLG, MATERIAL=FIN

********** short fins

*NODE, NSET=TFSB1A
55006, 24.8750, 0.0000, 176.8050

55007, 26.3750, 0.0000, 176.8050

55008, 27.8750, 0.0000, 176.8050

55009, 29.3750, 0.0000, 176.8050

55010, 30.8750, 0.0000, 176.8050

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=TFSBlA,NEW

SET=TFSB1B
0.0, O., 1.6875

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=10,OLD SET=TFSB1B,NEW

SET=TFSB1C
0.0, 0., 1.6875
0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NODE, NSET=TFSB2A

55031, 15.8750, 0.0000, 182.1800

55032, 17.2975, 0.0000, 182.1800

55033, 18.7500, 0.0000, 182.1800

55034, 20.6000, 0.0000, 182.1800

55035, 22.7380, 0.0000, 182.1800

55036, 24.8750, 0.0000, 182.1800

55037, 26.3750, 0.0000, 182.1800

55038, 27.8750, 0.0000, 182.1800

55039, 29.3750, 0.0000, 182.1800

55040, 30.8750, 0.0000, 182.1800

*NCOPY,SHIFT,CHANGE NU=40,OLD SET=TFSB2A,NEW

SET=TFSB2B
0.0, 0., 6.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NFILL, NSET=TFSB2C
TFSB2A, TFSB2B, 4, 10

*NSET, NSET=TFS1
TFSB1A,TFSB1B,TFSBlC,TFSB2C

*NCOPY,SHIFT,CHANGE NU=100,OLD SET=TFS1,NEW

SET=TFS2
0.0, -0.75, 0.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0

*NCOPY,SHIFT,CHANGE NU=200,OLD SET=TFS1,NEW

SET=TFS3
0.0, +0.75, 0.0

0.0, O., 0.0, 0.0, 1., 0.0, 0.0
** ***

*NCOPY,SHIFT,MULTIPLE=1,CHANGE NU=+200,OLD

SET=TFS2,NEW SET=TFS2A
0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +11.25

*NCOPY,SHIFT,MULTIPLE=1,CHANGE NU=+200,OLD

SET=TFS3,NEW SET=TFS3A

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +11.25

*NCOPY, SHIFT,MULTIPLE=7, CHANGE NlU=+200, OLD

SET=TFS2A,NEW SET=TFS2ALL
0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +22.50

*NCOPY,SHIFT,MULTIPLE=7,CHANGE NU=+200,OLD

SET=TFS3A,NEW SET=TFS3ALL

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +22.50

*NSET, NSET=TFST
TFS2A, TFS2ALL, TFS3A, TFS3ALL

*E*MNTP=38
*ELEMENT, TYPE=C3D8R

55306, 55306, 55307,

55317, 55417, 55416

55331, 55331, 55332,
55342, 55442, 55441

55506, 55506, 55S07,

55517, 55617, 55616

55531, 55531, 55532,

55542, 55642, 55641

55706, 55706, 55707,
55717, 55817, 55816

55731, 55731, 55732,
55742, 55842, 55841

55906, 55906, 55907,

55917, 56017, 56016

55931, 55931, 55932,

5S942, 56042, 56041

56106, 56106, 56107,
56117, 56217, 56216

56131, 56131, S6132,

56142, 56242, 56241

55407, 55406, 55316,

55432, 55431,

55607, S5606,

55341,

55516,

55632, 55631, 55541,

55807, 55806,

5S832, 55831,

56007, 56006,

56032, S6031,

55716,

55741,

55916,

55941,

S6207, 56206, 56116,

56232, 56231, 56141,
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56306, 5
56317,
56331, '
56342,
56506, '
56517,
56531, '

56542, '

56706, E

56717, '

56731, '
56742, '
*ELGEN,

56306,
56417,
36331,
36442,
36506,
56617,
36531,
56642,
56706,
56817,
56731,
56842,

56307,
56416

56332,
56441
56507,
56616
56532,
56641
56707,
56816
56732,
56841

56407, 56406, 56316,

56432, 56431,

56607,

56632,

56807,

56832,

56606,

56631,

56341,

56516,

56541,

56716,56806,

56831, 56741,

15165,
15245,
15250,
15170,
*NSET,
15001,
*NGEN,
15161,
*NGEN,
15241,
*NSET,
15005,
*NGEN,
15165,
*NGEN,
15245,
*NSET,
15010,
*NGEN,
15170,
*NSET,
15017,
*NSET,
15177,

34.9105, 13.7148,

40.8750, 15.8125,

24.8125, 31.8750,
15.0000, 31.8750,

NSET=LINEA1, GENERATE

15005, 1
NSET=LINEA2
15165, 1
NSET=LINEA3
15245, 1
NSET=LINEA4, GENERATE

15010, 1
NSET=LINEA5

13.1330
12. 6112
14.0165
14.8750

ELSET=TFST1
55306, 4, 1, 1, 7, 10, 10

55331, 5, 1, 1, 4, 10, 10

*ELGEN, ELSET=TFST2

55506, 4, 1, 1, 7, 10, 10

55531, 5, 1, 1, 4, 10, 10

*ELGEN, ELSET=TFST3

55706, 4, 1, 1, 7, 10, 10

55731, 5, 1, 1, 4, 10, 10

*ELGEN, ELSET=TFST4

55906, 4, 1, 1, 7, 10, 10

55931, 5, 1, 1, 4, 10, 10

*ELGEN, ELSET=TFST5

56106, 4, 1, 1, 7, 10, 10

56131, 5, 1, 1, 4, 10, 10

*ELGEN, ELSET=TFST6
56306, 4, 1, 1, 7, 10, 10

56331, 5, 1, 1, 4, 10, 10

*ELGEN, ELSET=TFST7

56506, 4, 1, 1, 7, 10, 10

56531, 5, 1, 1, 4, 10, 10

*ELGEN, ELSET=TFST8
56706, 4, 1, 1, 7, 10, 10

56731, 5, 1, 1, 4, 10, 10

*ELSET, ELSET=TFST

TFST1,TFST2,TFST3,TFST4,TFSTS,TFST6,TFST7,TFS
T8
*SOLID SECTION, ELSET=TFST, MATERIAL=FIN
* *** ** ** ****** ** **** ** **

** STRUCTURAL RING 1
******** ********** ******

*NODE, NSET=RING1A
15001, 24.8750, 0.0000, 14.8750

*NCOPY,SHIFT,MULTIPLE=32,CHANGE NU=+1,OLD

SET=RINGlA,NEW SET=RING1A

15170, 1
NSET=LINEA6
15250, 1
NSET=LINEA7, GENERATE

15017, 1

NSET=LINEA8
15177, 1
NSET=LINEA9, GENERATE
15033, 1
NSET=LINEA10, GENERATE
15193, 1

*NFILL, NSET=RING1C

LINEA1, LINEA2, 4, 40
*NFILL, NSET=RING1D

LINEA2, LINEA3, 2, 40

*NFILL, NSET=RING1E
LINEA4, LINEAS, 4, 40

*NFILL, NSET=RING1F
LINEAS, LINEA6, 2, 40

*NFILL, NSET=RING1G
LINEA7, LINEA8, 4, 40

*NFILL, NSET=RING1H
LINEA9, LINEA10, 4, 40

*NSET, NSET=RING1M
RINGlB,RINGlC,RINGlD,RINGlE,RING1F,RINGlG,RIN
G1H
*NCOPY,SHIFT,CHANGE NU=+300,OLD

SET=RINGlM,NEW SET=RING1N
0.0, 0.0, 1.25
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=RING1

RINGlM,RINGlN

*ELEMENT, TYPE=C3D8R
15001, 2981, 15041, 15042, 2982, 3181, 15341,

15342, 3182
15041, 15041, 15081, 15082, 15042, 15341,

15381, 15382, 15342

15161, 15161, 15201, 15202, 15162, 15461,

15501, 15502, 15462

*ELGEN, ELSET=RING1A

15001, 32, 1, 1

*ELGEN, ELSET=RING1B

15041, 32, 1, 1, 3, 40, 40

*ELGEN, ELSET=RING1C
15161, 9, 1, 1, 2, 40, 40

*ELSET, ELSET=RING1
RINGlA, RING1B, RING1C
*SOLID SECTION, ELSET=RING1, MATERIAL=RING
**** ****** **************

** STRUCTURAL RING 2
***** *******************

*NODE, NSET=RING2A

16001, 24.8750, 0.0000, 31.8750

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0,
***** MODIFY NODES

*NODE, NSET=RING1A

15001, 24.8750,
15002, 24.7552,
15003, 24.3970,
15004, 23.8039,

15005, 22.9815,
15006, 21.9378,

15007, 20.6828,

15008, 19.2286,
15009, 17.5893,
*NODE, NSET=RING1B

0.0, 1.0, +5.625

0 . 00000,
2.4382,
4.8529,
7.2208,
9.5193,

11.7260,
13 .8198,
15.7805,
17.5893,

14.0110
14.0215
14.0529
14.1048
14.1767
14.2680
14.3778
14.5050
14.6485

15177, 0.0000, 31.8750, 14.8750

*NCOPY,SHIFT,MULTIPLE=16,CHANGE NU=+1,OLD

SET=RINGIB,NEW SET=RING1B

0.0, 0.0, 0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +5.625

*NODE
15161, 35.5417, 0.0000, 13.0778

15241, 40.8750, 0.0000, 12.6112
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*NCOPY,SHIFT,MULTIPLE=32,CHANGE NU=+1,OLD

SET=RING2A,NEW SET=RING2A

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +5.625

***** MODIFY NODES
*NODE, NSET=RING2A
16001, 24.8750, 0.0000, 32.7390

16002, 24.7552, 2.4382, 32.7285

16003, 24.3970, 4.8529, 32.6971

16004, 23.8039, 7.2208, 32.6452

16005, 22.9815, 9.5193, 32.5733

16006, 21.9378, 11.7260, 32.4820

16007, 20.6828, 13.8198, 32.3722

16008, 19.2286, 15.7805, 32.2450

16009, 17.5893, 17.5893, 32.1015

*NODE, NSET=RING2B
16177, 0.0000, 31.8750, 31.8750

*NCOPY,SHIFT,MULTIPLE=16,CHANGE NU=+1,OLD

SET=RING2B,NEW SET=RING2B

0.0, 0.0, 0.0
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +5.625

*NODE
16161, 35.5417, 0.0000, 33.6722

16241, 40.8750, 0.0000, 34.1388

16165, 34.9105, 13.7148, 33.6169

16245, 40.8750, 15.8125, 34.1388

16250, 24.8125, 31.8750, 32.7335

16170, 15.0000, 31.8750, 31.8750

*NSET, NSET=LINEB1, GENERATE

16001, 16005, 1

*NGEN, NSET=LINEB2

16161, 16165, 1

*NGEN, NSET=LINEB3

16241, 16245, 1
*NSET, NSET=LINEB4, GENERATE

1600S, 16010, 1

*NGEN, NSET=LINEB5
16165, 16170, 1
*NGEN, NSET=LINEB6

16245, 16250, 1

*NSET, NSET=LINEB7, GENERATE

16010, 16017, 1
*NGEN, NSET=LINEB8

16170, 16177, 1

*NSET, NSET=LINEB9, GENERATE

16017, 16033, 1
*NSET, NSET=LINEB10, GENERATE

16177, 16193, 1
**

RING2M,RING2N

*ELEMENT, TYPE=C3D8R

16001, 3981, 16041, 16042, 3982, 4181, 16341,

16342, 4182
16041, 16041, 16081, 16082,

16381, 16382, 16342

16161, 16161, 16201, 16202,

16501, 16502, 16462

*ELGEN, ELSET=RING2A

16001, 32, 1, 1

*ELGEN, ELSET=RING2B

16041, 32, 1, 1, 3, 40, 40

*ELGEN, ELSET=RING2C
16161, 9, 1, 1, 2, 40, 40

*ELSET, ELSET=RING2

16042, 16341,

16162, 16461,

RING2A, RING2B, RING2C

*SOLID SECTION, ELSET=RING2, MATERIAL=RING
************* ** **** *** *

** STRUCTURAL RING 3
*** *** *** ******** ***** **

*NCOPY,SHIFT,CHANGE NU=+2000,OLD

SET=RING1,NEW SET=RING3
0.0, 0.0, 142.18
0.0, 0.0, 0.0, 0.0,
***** MODIFY NODES

17001, 24.8750,
17002, 24.7552,

17003, 24.3970,
17004, 23.8039,

17005, 22.9815,
17006, 21.9378,

17007, 20.6828,

17008, 19.2286,

17009, 17.5893,

0.0, 1.0, +0.0

0 .00000,
2.4382,
4.8529,
7. 2208,
9.5193,

11.7260,
13.8198,
15.7805,
17.5893,

156.1910
156.2015

156.2329
156.2848

156.3567
156.4480
156.5578
156.6850
156.8285

*ELEMENT, TYPE=C3D8R
17001, 8181, 17041, 17042, 8182, 8381, 17341,

17342, 8382
17041, 17041, 17081, 17082, 17042, 17341,

17381, 17382, 17342

17161, 17161, 17201, 17202, 17162, 17461,

17501, 17502, 17462

*ELGEN, ELSET=RING3A

17001, 32, 1, 1

*ELGEN, ELSET=RING3B

17041, 32, 1, 1, 3, 40, 40

*ELGEN, ELSET=RING3C
17161, 9, 1, 1, 2, 40, 40

*ELSET, ELSET=RING3
RING3A, RING3B, RING3C
*SOLID SECTION, ELSET=RING3, MATERIAL=RING
** **********************

** STRUCTURAL RING 4

*NCOPY,SHIFT,CHANGE NU=+2000,OLD

SET=RING2,NEW SET=RING4

*NFILL,
LINEB1,
*NFILL,
LINEB2,
*NFILL,
LINEB4,

*NFILL,

NSET=RING2C
LINEB2, 4, 40

NSET=RING2D
LINEB3, 2, 40
NSET=RING2E
LINEB5, 4, 40

NSET=RING2F

LINEB5, LINEB6, 2, 40

*NFILL, NSET=RING2G
LINEB7, LINEBS, 4, 40

*NFILL, NSET=RING2H
LINEB9, LINEB10, 4, 40

*NSET, NSET=RING2M
RING2B,RING2C,RING2D,RING2E,RING2F,RING2G,RIN

G2H
*NCOPY,SHIFT,CHANGE NU=+300,OLD

SET=RING2M,NEW SET=RING2N

0.0, 0.0, 1.25

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=RING2

0.0, 0.0, 142.18

0.0, 0.0, 0.0, 0.0, C

***** MODIFY NODES

18001, 24.8750, C

18002, 24.75S2,

18003, 24.3970, 4

18004, 23.8039,
18005, 22.9815,
18006, 21.9378, I:

18007, 20.6828, 12

18008, 19.2286, 1!

18009, 17.5893, 1
*ELEMENT, TYPE=C3D8R

).0, 1.0, +0.0

O . O 0 00,
2.4382,

4.8529,
7.2208,
9.5193,
.17260,

.3.8198,

.5.7805,

.7.5893,

174.9190
174.9085
174.8771
174 .8252
174.7533
174.6620
174.5522
174.4250
174.2815
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18001, 9181, 18041, 18042, 9182, 9381, 18341,

18342, 9382
18041, 18041, 18081, 18082, 18042, 18341,

18381, 18382, 18342

18161, 18161, 18201, 18202, 18162, 18461,

18501, 18502, 18462

*ELGEN, ELSET=RING4A
18001, 32, 1, 1
*ELGEN, ELSET=RING4B
18041, 32, 1, 1, 3, 40, 40

*ELGEN, ELSET=RING4C
18161, 9, 1, 1, 2, 40, 40

*ELSET, ELSET=RING4

RING4A, RING4B, RING4C
*SOLID SECTION, ELSET=RING4, MATERIAL=RING
***** ********** *****

** FUEL BUNDLE A

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

** OUTER FUEL RODS
* ** *** ********* *** *

*NODE

61001, -14.2410,
61015, -6.3590,

61029, -6.3590,
61043, -14.2410,

61056, -14.2410,
*NGEN, NSET=FARO1

61001, 61015
61015, 61029
61029, 61043
61043, 61056
*NCOPY,SHIFT,CHANGE

SET=FARO2
0.0, 0.0, 2.0
0.0, 0.0, 0.0, 0.0,

*NCOPY,SHIFT,CHANGE

SET=FARO3
0.0, 0.0, 2.25
0.0, 0.0, 0.0, 0.0,

*NFILL, NSET=FARO3A

1.4090, 14.6400
1.4090,
9.2910,
9.2910,
1.9720,

14.6400
14.6400
14.6400
14.6400

NU=+200,OLD SET=FARO1,NEW

0.0, 1.0, +0.0
NU=+400 , OLD SET=FARO2 , NEW

0.0, 1.0, +0.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARO8A

FARO7, FARO8, 2, 200

*NCOPY,SHIFT,CHANGE NU=+200,OLD SET=FARO8,NEW

SET=FARO9

0.0, 0.0, 0.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY, SHIFT, CHANGE NU=+400, OLD SET=FARO9,NEW

SET=FARO10
0.0, 0.0, 11.87
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARO1OA
FARO9, FARO10, 2, 200

*NSET, NSET=FAROR1

FARO7A,FARO8A,FARO9,FARO1OA
*NCOPY,SHIFT,CHANGE NU=+1400,OLD

SET=FAROR1,NEW SET=FAROR2
0.0, 0.0, 26.19
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+1400,OLD

SET=FAROR2,NEW SET=FAROR3
0.0, 0.0, 26.19

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FARORT, GENERATE

67801, 67856, 1
*NCOPY,SHIFT,CHANGE NU=+400,OLD

SET=FARORT,NEW SET=FARO19

0.0, 0.0, 1.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARO19A

FARORT, FARO19, 2, 200
*NCOPY, SHIFT, CHANGE NU=+400, OLD

SET=FARO19,NEW SET=FARO20

0.0, 0.0, 16.88
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARO2OA

FARO19, FARO20, 2, 200

*NCOPY,SHIFT,CHANGE NU=+400,OLD

SET=FARO20,NEW SET=FARO21
0.0, 0.0, 1.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARO21A
FARO20, FARO21, 2, 200
*NCOPY,SHIFT,CHANGE NU=+200,OLD

SET=FARO21,NEW SET=FARO22

0.0, 0.0, 0.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FARO
FARO1,FARO2,FARO3A,FARO4A,FAROSA,FARO6A,FAROR
1,FAROR2,FAROR3
FARO19A,FARO20A,FARO21A,FARO22

*ELEMENT, TYPE=B31
61001, 61001, 61201

61201, 61201, 61401
69001, 69001, 69201

*ELGEN, ELSET=FAROS
61001, 56, 1, 1

69001, 56, 1, 1
*ELGEN, ELSET=FAROP

61201, 39, 200, 200, 56, 1, 1

*ELSET, ELSET=FARO
FAROS, FAROP
*BEAM SECTION, SECTION=PIPE, ELSET=FAROP,

MATERIAL=CLADO
0.2092, 0.0272

1.0, 0.0, 0.0

*BEAM SECTION, SECTION=CIRC, ELSET=FAROS,

MATERIAL=CLADO

FARO2, FARO3, 2, 200
*NCOPY, SHIFT, CHANGE NU=+800 , OLD SET=FARO3,NEW

SET=FARO4
0.0, 0.0, 22.215

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARO4A
FAR03, FARO4, 4, 200
*NCOPY,SHIFT,CHANGE NU=+400,OLD SET=FARO4,NEW

SET=FAROS
0.0, 0.0, 1.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARO5A
FARO4, FARO5, 2, 200

*NCOPY, SHIFT, CHANGE NU=+800,OLD SET=FARO5,NEW

SET=FARO6
0.0, 0.0, 24.44

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARO6A

FARO5, FARO6, 4, 200
*NCOPY,SHIFT,CHANGE NU=+400,OLD SET=FARO6,NEW

SET=FARO7
0.0, 0.0, 1.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARO7A
FARO6, FARO7, 2, 200

*NCOPY, SHIFT, CHANGE NU=+400, OLD SET=FARO7,NEW

SET=FARO8
0.0, 0.0, 11.82
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0.2092
1.0, 0.0, 0.0
3, 4
******** ****************** ****** ****** *******

** SIMULATION OF INNER FUEL RODS AND GRID

SPACERS

* *** **

*NODE, NSET=FARS1

61061, -14.5225, 1.1275, 14.6400

61076, -6.0775, 1.1275, 14.6400

61091, -6.0775, 9.5725, 14.6400

61106, -14.5225, 9.5725, 14.6400

61120, -14.5225, 1.6905, 14.6400

61132, -13.9595, 1.6905, 14.6400

61145, -6.6405, 1.6905, 14.6400

61148, -6.6405, 2.2535, 14.6400

61160, -6.640S, 9.0095, 14.6400

61163, -7.2035, 9.0095, 14.6400

61175, -13.9595, 9.0095, 14.6400

61178, -13.9595, 8.4465, 14.6400

61189, -13.9595, 2.2535, 14.6400

*NGEN, NSET=FARS1

61061, 61076

61076, 61091

61091, 61106

61106, 61120
61132, 61145
61148, 61160
61163, 61175
61178, 61189

*NCOPY, SHIFT, CHANGE NU=+200 ,OLD SET=FARS1,NEW

SET=FARS2
0.0, 0.0, 2.0

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=+400,OLD SET=FARS2,NEW

SET=FARS3
0.0, 0.0, 2.25
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS3A

FARS2, FARS3, 2, 200

*NCOPY,SHIFT,CHANGE NU=+800,OLD SET=FARS3,NEW

SET=FARS4
0.0, 0.0, 22.215
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0
*NFILL, NSET=FARS4A

FARS3, FARS4, 4, 200

*NCOPY,SHIFT,CHANGE NU=+400,OLD SET=FARS4,NEW

SET=FARSS
0.0, 0.0, 1.75

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARSSA
FARS4, FARSS, 2, 200

*NCOPY, SHIFT, CHANGE NU=+800,OLD SET=FARSS,NEW

SET=FARS6
0.0, 0.0, 24.44
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS6A
FARS5, FARS6, 4, 200

*NCOPY,SHIFT,CHANGE NU=+400,OLD SET=FARS6,NEW

SET=FARS7
0.0, 0.0, 1.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS7A
FARS6, FARS7, 2, 200

*NCOPY, SHIFT, CHANGE NU=+400, OLD SET=FARS7,NEW

SET=FARS8
0.0, 0.0, 11.82

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS8A
FARS7, FARS8, 2, 200

*NCOPY,SHIFT,CHANGE NU=+200,OLD SET=FARS8,NEW

SET=FARS9
0.0, 0.0, 0.75

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY, SHIFT, CHANGE NU=+400,OLD SET=FARS9,NEW

SET=FARS10
0.0, 0.0, 11.87
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS1OA
FARS9, FARS1O, 2, 200

*NSET, NSET=FARSR1
FARS7A,FARS8A,FARS9,FARS1OA

*NCOPY,SHIFT,CHANGE NU=+1400,OLD

SET=FARSR1,NEW SET=FARSR2
0.0, 0.0, 26.19
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY, SHIFT, CHANGE NU=+1400,OLD

SET=FARSR2,NEW SET=FARSR3

0.0, 0.0, 26.19
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FARSRT, GENERATE

67861, 67920, 1

67932, 67945, 1

67948, 67960, 1

67963, 67975, 1

67978, 67989, 1

*NCOPY,SHIFT,CHANGE NU=+400,OLD

SET=FARSRT,NEW SET=FARS19

0.0, 0.0, 1.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS19A
FARSRT, FARS19, 2, 200

*NCOPY,SHIFT,CHANGE NU=+400,OLD

SET=FARS19,NEW SET=FARS20

0.0, 0.0, 16.88
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS2OA
FARS19, FARS20, 2, 200
*NCOPY,SHIFT,CHANGE NU=+400,OLD

SET=FARS20,NEW SET=FARS21

0.0, 0.0, 1.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NFILL, NSET=FARS21A
FARS20, FARS21, 2, 200

*NCOPY, SHIFT, CHANGE NU=+200,OLD

SET=FARS21,NEW SET=FARS22

0.0, 0.0, 0.75
0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FARS
FARS1,FARS2,FARS3A,FARS4A,FARSSA,FARS6A,FARSR
1,FARSR2,FARSR3
FARS19A,FARS20A,FARS21A,FARS22
************** **************

** INNER FUEL RODS ELEMENT
****E**** ********************

*ELEMENT, TYPE=S4R, ELSET=FARI

61132,
61145,
61148,
61160,
61163,
61175,
61178,

61189,

61132,
61145,
61148,
61160,
61163,
61175,
61178,

61189,

61332,
61345,
61348,
61360,
61363,
61375,
61378,
61389,

61333,
61348,
61349,
61363,
61364,
61378,
61379,
61332,

61133
61148
61149
61163
61164
61178
61179
6 113 2

*ELGEN, ELSET=FARI

61132, 13, 1, 1, 41, 200, 200
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61145, 41, 200, 200

61148, 12, 1, 1, 41, 200, 200

61160, 41, 200, 200

61163, 12, 1, 1, 41, 200, 200

61175, 41, 200, 200

61178, 11, 1, 1, 41, 200, 200

61189, 41, 200, 200

*SHELL SECTION, ELSET=FARI, MATERIAL=CLADI

0.25

** ROD GRID SPACERS

***** GRID SPACER 1
*ELEMENT, TYPE=S4R, ELSET=FAG1BR

61261, 61261, 61461, 61462, 61262

61320, 61320, 61520, 61461, 61261

*ELGEN, ELSET=FAG1BR

61261, 59, 1, 1

*ELEMENT, TYPE=S4R, ELSET=FAGlBS

61061, 61262, 61462, 61532, 61332

61076, 61277, 61477, 61545, 61345

61077, 61278, 61478, 61548, 61348

61091, 61292, 61492, 61560, 61360

61092, 61293, 61493, 61563, 61363

61106, 61307, 61507, 61575, 61375

61107, 61308, 61508, 61578, 61378

61119, 61320, 61520, 61532, 61332

*ELGEN, ELSET=FAGlBS

61061, 14, 1, 1

61077, 13, 1, 1

61092, 13, 1, 1

61107, 12, 1, 1

*ELSET, ELSET=FAG1B

FAG1BR, FAGlBS

*ELCOPY,OLD SET=FAG1BR,NEW SET=FAG1TR,ELEMENT

SH=200,SHIFT NOD=200

*ELCOPY,OLD SET=FAGlBS,NEW SET=FAG1TS,ELEMENT

SH=600,SHIFT NOD=200

*ELSET, ELSET=FAG1R
FAG1BR, FAG1TR

*ELSET, ELSET=FAG1S

FAGlBS, FAGlTS
*ELSET, ELSET=FAG1

FAG1R, FAGIS

*SHELL SECTION, ELSET=FAG1R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG1S, MATERIAL=CLADG

0.0747
***** GRID SPACER 2 (HTP)

*ELCOPY,OLD SET=FAG1R,NEW SET=FAG2R,ELEMENT

SH=1200,SHIFT NOD=1200

*ELCOPY, OLD SET=FAG1S, NEW SET=FAG2S, ELEMENT

SH=1200,SHIFT NOD=1200

*ELSET, ELSET=FAG2

FAG2R, FAG2S

*SHELL SECTION, ELSET=FAG2R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG2S, MATERIAL=CLADG

0.0747
***** GRID SPACER 3 (HTP)

*ELCOPY,OLD SET=FAG2R,NEW SET=FAG3R,ELEMENT

SE=1200,SHIFT NOD=1200

*ELCOPY, OLD SET=FAG2S , NEW SET=FAG3S, ELEMENT

SH=1200,SHIFT NOD=1200

*ELSET, ELSET=FAG3

FAG3R, FAG3S
*SHELL SECTION, ELSET=FAG3R, MATERIAL=CLADG

0 . 0747

*SHELL SECTION, ELSET=FAG3S, MATERIAL=CLADG

0.0747
***** GRID SPACER 4 (IFM)

*ELCOPY,OLD SET=FAG1BR,NEW SET=FAG4R,ELEMENT

SH=3200,SHIFT NOD=3200
*ELCOPY,OLD SET=FAG1BS,NEW SET=FAG4S,ELEMENT

SH=3200,SHIFT NOD=3200

*ELSET, ELSET=FAG4

FAG4R, FAG4S
*SHELL SECTION, ELSET=FAG4R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG4S, MATERIAL=CLADG

0.0747
***** GRID SPACER 5 (HTP)

*ELCOPY,OLD SET=FAG3R,NEW SET=FAGSR,ELEMENT

SH=1400,SHIFT NOD=1400

*ELCOPY, OLD SET=FAG3S,NEW SET=FAGSS, ELEMENT

SH=1400,SHIFT NOD=1400

*ELSET, ELSET=FAGS

FAG5R, FAGSS

*SHELL SECTION, ELSET=FAGSR, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAGSS, MATERIAL=CLADG

0.0747
***** GRID SPACER 6 (IFM)

*ELCOPY,OLD SET=FAG4R,NEW SET=FAG6R,ELEMENT

SH=1400,SHIFT NOD=1400
*ELCOPY, OLD SET=FAG4S,NEW SET=FAG6S, ELEMENT

SH=1400,SHIFT NOD=1400

*ELSET, ELSET=FAG6

FAG6R, FAG6S
*SHELL SECTION, ELSET=FAG6R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG6S, MATERIAL=CLADG

0.0747
***** GRID SPACER 7 (HTP)

*ELCOPY,OLD SET=FAGSR,NEW SET=FAG7R,ELEMENT

SH=1400,SHIFT NOD=1400

*ELCOPY,OLD SET=FAG5S,NEW SET=FAG7S,ELEMENT

SH=1400,SHIFT NOD=1400

*ELSET, ELSET=FAG7

FAG7R, FAG7S
*SHELL SECTION, ELSET=FAG7R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG7S, MATERIAL=CLADG

0.0747
***** GRID SPACER 8 (IFM)

*ELCOPY,OLD SET=FAG6R,NEW SET=FAG8R,ELEMENT

SH=1400,SHIFT NOD=1400

*ELCOPY,OLD SET=FAG6S,NEW SET=FAG8S,ELEMENT

SH=1400,SHIFT NOD=1400

*ELSET, ELSET=FAG8

FAGER, FAG8S
*SHELL SECTION, ELSET=FAG8R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG8S, MATERIAL=CLADG

0.0747
***** GRID SPACER 9 (HTP)

*ELCOPY,OLD SET=FAG7R,NEW SET=FAG9R,ELEMENT

SH=1400,SHIFT NOD=1400

*ELCOPY,OLD SET=FAG7S,NEW SET=FAG9S,ELEMENT

SH=1400,SHIFT NOD=1400

*ELSET, ELSET=FAG9

FAG9R, FAG9S
*SHELL SECTION, ELSET=FAG9R, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG9S, MATERIAL=CLADG

0.0747
***** GRID SPACER 10 (HTP)
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*ELCOPY,OLD SET=FAG9R,NEW SET=FAG1OR,ELEMENT

SH=800,SHIFT NOD=800

*ELCOPY, OLD SET=FAG9S,NEW SET=FAG1OS,ELEMENT

SH=800,SHIFT NOD=800

*ELSET, ELSET=FAG10

FAG1OR, FAG1OS

*SHELL SECTION, ELSET=FAG1OR, MATERIAL=CLADG

0.0747
*SHELL SECTION, ELSET=FAG1OS, MATERIAL=CLADG

0.0747
* ************* **************

** BOTTOM TIE PLATE
********* *********** *******

*NCOPY,SHIFT,CHANGE NU=-200,0LD SET=FARS1,NEW

60956, 60956,

61086, 61090,
60907, 60907,

61175, 61105,
60975, 60975,

61171, 61101,

60971, 60971,

61166, 61096,

60966, 60966,

61160, 61092,

60960, 60960,

61090, 61091,

60886,
61160
60975,
61106
60971,

61105
60966,

61101
60960,

61096
60890,
61092

60890, 60960, 61156,

60905, 60906, 61107,

60901, 60905, 61175,

60896, 60901, 61171,

60892, 60896, 61166,

60891, 60892, 61160,

SET=FARB1
0.0, 0.0, -2.52

0.0, 0.0, 0.0, 0.0,
*NODE, NSET=FARSI
61121, -11.7075,

61122, -8.8925,

61123, -11.7075,

61124, -8.8925,

*NCOPY, SHIFT, CHANGE

SET=FARB1
0.0, 0.0, -2.52

0.0, 0.0, 0.0, 0.0,
*NSET, NSET=FABM

FARS1, FARSI, FARB1

0.0, 1.0, +0.0

3.9425, 14.6400

3.9425, 14.6400

6.7575, 14.6400

6.7575, 14.6400

NU=-200,OLD SET=FARSI,NEW

0.0, 1.0, +0.0

*SOLID SECTION, ELSET=FABM, MATERIAL=S304F

** TOP TIE PLATE
****************** **********

*NCOPY,SHIFT,CHANGE NU=8600,OLD SET=FABM,NEW

SET=FATP1
0.0, 0.0, 156.23

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NCOPY,SHIFT,CHANGE NU=200,OLD SET=FATP1,NEW

SET=FATP2

0.0, 0.0, 3.48

0.0, 0.0, 0.0, 0.0, 0.0, 1.0, +0.0

*NSET, NSET=FATP

FATP1, FATP2

*ELCOPY, OLD SET=FABM, NEW SET=FATP, ELEMENT

SH=8600,SHIFT NOD=8600

*SOLID SECTION, ELSET=FATP, MATERIAL=S304F
** ** *** **** ****** **** **** **

** GUIDE AND INST. TUBES
********* *********** **** ****

*ELEMENT, TYPE=B31, ELSET=TUBEA

61195, 61132, 61332

61196, 61145, 61345

61197, 61160, 61360

61198, 61175, 61375

*ELGEN, ELSET=TUBEA

61195, 42, 200, 200

61196, 42, 200, 200

61197, 42, 200, 200

61198, 42, 200, 200

*BEAM SECTION, SECTION=CIRC, ELSET=TUBEA,

*ELEMENT, TYPE=C3D8R, ELSET=FABM

60861,
61062,
60862,
61066,
60866,
61071,
60871,
61075,
60875,
61076,
60920,
61132,
60932,
61136,
60936,
61141,
60941,
61145,
60945,
61077,
60916,
61186,
60986,
61121,
60921,
61122,
60922,
61151,
60951,
61081,
60911,
61181,
60981,
61123,
60923,

61124,
60924,
61156,

60861,
61132,
60862,
61136,
60866,
61141,

60871,
61145,
60875,
61077,
60920,
61186,
60932,
61121,
60936,
61122,
60941,
61151,
60945,
61081,
60916,
61181,
60986,
61123,
60921,
61124,
60922,
61156,

60951,
61086,
60911,
61175,
60981,
61171,
60923,
61166,
60924,
61160,

60862,
61120
60866,
61132
60871,
61136
60875,
61141
60876,
61145
60932,
61116
60936,
61186
60941,
61121
60945,
61122
60877,
61151
60986,
61111
60921,
61181
60922,
61123

60951,
61124
60881,
61156
60981,
61107
60923,
61175
60924,
61171
60956,
61166

60932, 60920, 61061,

60936, 60932, 61062,

60941,

60945,

60877,

60986,

60921,

60936, 61066,

60941, 61071,

60945, 61075,

60916, 61120,

60986, 61132,

61136,60922, 60921,

60951, 60922, 61141,

60881, 60951, 61145,

MATERIAL=CLADT
0.4280
1.0, 0.0, 0.0
** ** **** * ****** *** **** ** **** *

** FUEL ROD VS GRID SPACER
********* ********************

***** 01

*EQUATION

3
61401, 1, 1.0, 61461, 1, -0.5,

*EQUATION

3

60981,

60923,

60911, 61116,

60981, 61186, 61462, 1, -0.5

61121,60924, 60923,

60956, 60924, 61122,

60886, 60956, 61151,

60975, 60907, 61111,

60971, 60975, 61181,

60966, 60971, 61123,

60960, 60966, 61124,

61401, 2, 1.0,

*EQUATION
3

61461, 2, -0.5, 61462, 2, -0.5

62601, 1, 1.0, 62661, 1, -0.5,

*EQUATION

62662, 1, -0.5

3

62601, 2, 1.0,

*EQUATION
3

62661, 2, -0.5, 62662, 2, -0.5

63801, 1, 1.0, 63861, l, -0.5,

*EQUATION

3
63801, 2, 1.0, 63861, 2, -0.5,

*EQUATION

,63862, 1, -0.5D

63862, 2, -0.5
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3
64401, 1, 1.0,
*EQUATION

3
64401, 2, 1.0,

*EQUATION

3
65201, 1, 1.0,
*EQUATION

3
65201, 2, 1.0,
*EQUATION

3
66001, 1, 1.0,
*EQUATION

3
66001, 2, 1.0,

*EQUATION

3

64461,

64461,

65261,

65261,

66061,

66061,

66601, 1, 1.0, 66661,
*EQUATION

3
66601, 2,
*EQUATION

3
67401, 1,
*EQUATION

3
67401, 2,
*EQUATION

3
68001, 1,
*EQUATION

3
68001, 2,
*EQUATION

3
68801, 1,
*EQUATION

3
68801, 2,
***** 02
*EQUATION

3
61402, 1,

*EQUATION

3
61402, 2,

*EQUATION
3
62602, 1,
*EQUATION

3
62602, 2,
*EQUATION

3
63802, 1,
*EQUATION

3
63802, 2,
*EQUATION

3
64402, 1,
*EQUATION

3
64402, 2,
*EQUATION

3
65202, 1,

1.0,

1.0,

1.0,

1.0,

1.0,

1.0,

1. 0,

1.0,

1.0,

.1.0,

1.0,

1.0,

1.0,

1.0,

1. 0,

1.0,

66661,

67461,

67461,

68061,

68061,

68861,

68861,

61462,

61462,

62662,

62662,

63862,

63862,

64462,

64462,

65262,

1 ,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0. 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

- .5,

64462,

64462,

65262,

65262,

66062,

66062,

66662,

66662,

67462,

67462,

68062,

68062,

68862,

68862,

61463,

61463,

62663,

62663,

63863,

63863,

64463,

64463,

65263,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0 .5

-0.5

- 0.5

*EQUATION
3
65202, 2, 1.0, 65262, 2, -0.5, 65263, 2, -0.5

*EQUATION
3
66002, 1, 1.0, 66062, 1, -0.5, 66063, 1, -0.5

*EQUATION
3
66002, 2, 1.0, 66062, 2, -0.5, 66063, 2, -0.5

*EQUATION
3
66602, 1, 1.0, 66662, 1, -0.5, 66663, 1, -0.5

*EQUATION

3
66602, 2, 1.0, 66662, 2, -0.5, 66663, 2, -0.5

*EQUATION

3
67402, 1, 1.0, 67462, 1, -0.5, 67463, 1, -0.5

*EQUATION
3
67402, 2, 1.0, 67462, 2, -0.5, 67463, 2, -0.5

*EQUATION

3
68002, 1, 1.0, 68062, 1, -0.5, 68063, 1, -0.5

*EQUATION
3
68002, 2, 1.0, 68062, 2, -0.5, 68063, 2, -0.5

*EQUATION
3
68802, 1, 1.0, 68862, 1, -0.5, 68863, 1, -0.5

*EQUATION
3
68802, 2, 1.0, 68862, 2, -0.5, 68863, 2, -0.5

***** 03
*EQUATION
3
61403, 1, 1.0, 61463, 1, -0.5, 61464, 1, -0.5

*EQUATION
3
61403, 2, 1.0, 61463, 2, -0.5, 61464, 2, -0.5

*EQUATION

3
62603, 1, 1.0, 62663, 1, -0.5, 62664, 1, -0.5

*EQUATION
3
62603, 2, 1.0, 62663, 2, -0.5, 62664, 2, -0.5

*EQUATION

3
63803, 1, 1.0, 63863, 1, -0.5, 63864, 1, -0.5

*EQUATION
3
63803, 2, 1.0, 63863, 2, -0.5, 63864, 2, -0.5

*EQUATION
3
64403, 1, 1.0, 64463, 1, -0.5, 64464, 1, -0.5

*EQUATION
3
64403, 2, 1.0, 64463, 2, -0.5, 64464, 2, -0.5

*EQUATION
3
65203, 1, 1.0, 65263, 1, -0.5, 65264, 1, -0.5

*EQUATION
3
65203, 2, 1.0, 65263, 2, -0.5, 65264, 2, -0.5

*EQUATION

3
66003, 1, 1.0, 66063, 1, -0.5, 66064, 1, -0.5

*EQUATION
3
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66003, 2, 1.0, 66063, 2, -0.5, 66064, 2, -0.5 3

*EQUATION 67404, 1, 1.0, 67464, 1, -0.5, 67465, 1, -0.5

3 *EQUATION

66603, 1, 1.0, 66663, 1, -0.5, 66664, 1, -0.5 3

*EQUATION 67404, 2, 1.0, 67464, 2, -0.5, 67465, 2, -0.5

3 *EQUATION

66603, 2, 1.0, 66663, 2, -0.5, 66664, 2, -0.5 3

*EQUATION 68004, 1, 1.0, 68064, 1, -0.5, 68065, 1, -0.5

3 *EQUATION

67403, 1, 1.0, 67463, 1, -0.5, 67464, 1, -0.5 3

*EQUATION 68004, 2, 1.0, 68064, 2, -0.5, 68065, 2, -0.5

3 *EQUATION

67403, 2, 1.0, 67463, 2, -0.5, 67464, 2, -0.5 3

*EQUATION 68804, 1, 1.0, 68864, 1, -0.5, 68865, 1, -0.5

3 *EQUATION

68003, 1, 1.0, 68063, 1, -0.5, 68064, 1, -0.5 3

*EQUATION 68804, 2, 1.0, 68864, 2, -0.5, 68865, 2, -0.5

3 ***** 05

68003, 2, 1.0, 68063, 2, -0.5, 68064, 2, -0.5 *EQUATION

*EQUATION 3

3 61405, 1, 1.0, 61465, 1, -0.5, 61466, 1, -0.5

68803, 1, 1.0, 68863, 1, -0.5, 68864, 1, -0.5 *EQUATION

*EQUATION 3

3 61405, 2, 1.0, 61465, 2, -0.5, 61466, 2, -0.5

68803, 2, 1.0, 68863, 2, -0.5, 68864, 2, -0.5 *EQUATION

***** 04 3

*EQUATION 62605, 1, 1.0, 62665, 1, -0.5, 62666, 1, -0.5

3 *EQUATION

61404, 1, 1.0, 61464, 1, -0.5, 61465, 1, -0.5 3

*EQUATION 62605, 2, 1.0, 62665, 2, -0.5, 62666, 2, -0.5

3 *EQUATION

61404, 2, 1.0, 61464, 2, -0.5, 61465, 2, -0.5 3

*EQUATION 63805, 1, 1.0, 63865, 1, -0.5, 63866, 1, -0.5

3 *EQUATION

62604, 1, 1.0, 62664, 1, -0.5, 62665, 1, -0.5 3

*EQUATION. 63805, 2, 1.0, 63865, 2, -0.5, 63866, 2, -0.5

3 *EQUATION

62604, 2, 1.0, 62664, 2, -0.5, 62665, 2, -0.5 3

*EQUATION 64405, 1, 1.0, 64465, 1, -0.5, 64466, 1, -0.5

3 *EQUATION

63804, 1, 1.0, 63864, 1, -0.5, 63865, 1, -0.5 3

*EQUATION 64405, 2, 1.0, 64465, 2, -0.5, 64466, 2, -0.5

3 *EQUATION

63804, 2, 1.0, 63864, 2, -0.5, 63865, 2, -0.5 3

*EQUATION 65205, 1, 1.0, 65265, 1, -0.5, 65266, 1, -0.5

3 *EQUATION

64404, 1, 1.0, 64464, 1, -0.5, 64465, 1, -0.5 3

*EQUATION 65205, 2, 1.0, 65265, 2, -0.5, 65266, 2, -0.5

3 *EQUATION

64404, 2, 1.0, 64464, 2, -0.5, 64465, 2, -0.5 3

*EQUATION 66005, 1, 1.0, 66065, 1, -0.5, 66066, 1, -0.5

3 *EQUATION

65204, 1, 1.0, 65264, 1, -0.5, 65265, 1, -0.5 3

*EQUATION 66005, 2, 1.0, 66065, 2, -0.5, 66066, 2, -0.5

3 *EQUATION

65204, 2, 1.0, 65264, 2, -0.5, 65265, 2, -0.5 3

*EQUATION 66605, 1, 1.0, 66665, 1, -0.5, 66666, 1, -0.5

3 *EQUATION

66004, 1, 1.0, 66064, 1, -0.5, 66065, 1, -0.5 3

*EQUATION 66605, 2, 1.0, 66665, 2, -0.5, 66666, 2, -0.5

3 *EQUATION

66004, 2, 1.0, 66064, 2, -0.5, 66065, 2, -0.5 3

*EQUATION 67405, 1, 1.0, 67465, 1, -0.5, 67466, 1, -0.5

3 *EQUATION

66604, 1, 1.0, 66664, 1, -0.5, 66665, 1, -0.5 3

*EQUATION 67405, 2, 1.0, 67465, 2, -0.5, 67466, 2, -0.5

3 *EQUATION

66604, 2, 1.0, 66664, 2, -0.5, 66665, 2, -0.5 3

*EQUATION 68005, 1, 1.0, 68065, 1, -0.5, 68066, 1, -0.5
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*EQUATION

3
68005, 2,
*EQUATION

3
68805, 1,
*EQUATION

3
68805, 2,
***** 06

*EQUATION

3
61406, 1,
*EQUATION

3
61406, 2,

*EQUATION

3
62606, 1,
*EQUATION

3
62606, 2,
*EQUATION

3
63806, 1,
*EQUATION

3
63806, 2,
*EQUATION

3
64406, 1,

*EQUATION

3
64406, 2,

*EQUATION

3
65206, 1,

*EQUATION

3
65206, 2,
*EQUATION

3
66006, 1,

*EQUATION

3
66006, 2,
*EQUATION

3
66606, 1,
*EQUATION

3
66606, 2,

*EQUATION

3
67406, 1,
*EQUATION

3
67406, 2,

*EQUATION

3
68006, 1,
*EQUATION

3
68006, 2,
*EQUATION

3
68806, 1,
*EQUATION

3

68806, 2, 1.0, 68866, 2, -0.5, 68867, 2, -0.5

1. 0,

1. 0 ,

1. 0,

1.0,

1. 0,

1.0,

1. 0,

1. 0,

1.0,

1. 0,

1.0,

1. 0,

1. 0,

1.0,

1. 0,

1.0,

1. 0,

1. 0,

1.0,

1. 0,

1. 0,

68065,

68865,

68865,

61466,

61466,

62666,

62666,

63866,

63866,

64466,

64466,

65266,

65266,

66066,

66066,

66666,

66666,

67466,

67466,

68066,

68066,

2,

1,

2,

I1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0 .5,

-0 .5,

-0.5,I

-0. 5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .6,

-0 .5,

-0.5,

-0.5 ,

-0 .5,

-0 .5,

-0 .5 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5 ,

68066,

68866,

68866,

61467,

61467,

62667,

62667,

63867,

63867,

64467,

64467,

65267,

65267,

66067,

66067,

66667,

66667,

67467,

67467,

68067,

68067,

2 ,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

***** 07
*EQUATION

3
61407, 1,
*EQUATION
3
61407, 2,

*EQUATION
3
62607, 1,

*EQUATION

3
62607, 2,
*EQUATION
3
63807, 1,
*EQUATION
3
63807, 2,

*EQUATION
3
64407, 1,
*EQUATION
3
64407, 2,
*EQUATION
3
65207, 1,
*EQUATION
3
65207, 2,
*EQUATION

3
66007, 1,

*EQUATION
3
66007, 2,
*EQUATION
3
66607, 1,

*EQUATION

3
66607, 2,
*EQUATION

3
67407, 1,
*EQUATION

3
67407, 2,
*EQUATION

3
68007, 1,
*EQUATION

3
68007, 2,
*EQUATION
3
68807, 1,
*EQUATION
3
68807, 2,
***** 08

*EQUATION

3
61408, 1,
*EQUATION

3
61408, 2,

1. 0,

1.0,

1 .0,

1.0,

1.0,

1.0,

1. 0 ,

1.0,

1. 0,

1. 0 ,

1.0,

1. 0,

1. 0 ,

1. 0,

1.0,

1. 0,

1. 0,

1.0,

1. 0,

1. 0,

61467,

61467,

62667,

62667,

63867,

63867,

64467,

64467,

65267,

65267,

66067,

66067,

66667,

66667,

67467,

67467,

68067,

68067,

68867,

68867,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

61468,

61468,

62668,

62668,

63868,

63868,

64468,

64468,

65268,

65268,

66068,

66068,

66668,

666668,

67468,

67468,

68068,

68068,

68868,

68868,

61469,

61469,

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1, -0.5

2, -0.5

1 , -. S

2, -0.5

1, -0.5

2, -0.5

1.0, 68866, 1, -0.5, 68867, 1, -0.5

1.0, 61468,

1.0, 61468,

1, -0.5

2, -0.5
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*EQUATION

3
62608, 1,
*EQUATION

63809, 1, 1.0, 63869, 1, -0.5, 63870, 1, -0.5

*EQUATION

1.0, 62663, 1, -0.5, 62669, 1,

62608, 2, 1.0, 62668,

*EQUATION
3
63808, 1, 2
*EQUATION

3
63808, 2, 1
*EQUATION

3
64408, 1, I
*EQUATION

3
64408, 2, 1

*EQUATION
3
65208, 1,
*EQUATION

3
65208, 2,

*EQUATION
3
66008, 1,
*EQUATION

3
66008, 2,

*EQUATION
3
66608, 1,

*EQUATION
3
66608, 2,

*EQUATION

3
67408, 1,

*EQUATION
3
67408, 2,

*EQUATION
3
68008, 1,
*EQUATION
3
68008, 2,
*EQUATION

3
68808, 1,
*EQUATION

3
68808, 2,
***** 09

*EQUATION

3
61409, 1,
*EQUATION

3
61409, 2,

*EQUATION
3
62609, 1,
*EQUATION

3
62609, 2,
*EQUATION
3

1 . O ,

- .0,

L. 0 ,

1.0,

1.0,

1. 0 ,

1. 0,

1.0,

1. 0 ,

1. 0,

1. 0,

1. 0,

1.0,

1. 0,

1.0,

1. 0 ,

1. 0,

I. 0,

63868,

63868,

64468,

64468,

65268,

65268,

66068,

66068,

666668,

66668,

67468,

67468,

68068,

68068,

68868,

68868,

61469,

61469,

62669,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

62669,

63869,

63869,

64469,

64469,

65269,

65269,

66069,

66069,

66669,

66669,

67469,

67469,

68069,

68069,

68869,

68869,

61470,

61470,

62670,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0 .5

* -0.5

-0.5

-0.5

-0 .5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0 .5

63809, 2, 1.0,
*EQUATION

3
64409, 1, 1.0,
*EQUATION
3
64409, 2, 1.0,

*EQUATION

3
65209, 1, 1.0,

*EQUATION
3

65209, 2, 1.0,

*EQUATION
3
66009, 1, 1.0,
*EQUATION
3
66009, 2, 1.0,

*EQUATION
3
66609, 1, 1.0,
*EQUATION
3
66609, 2, 1.0,

*EQUATION
3

67409, 1, 1.0,
*EQUATION
3
67409, 2, 1.0,

*EQUATION
3

68009, 1, 1.0,
*EQUATION

3
68009, 2, 1.0,

*EQUATION
3
68809, 1, 1.0,
*EQUATION
3
68809, 2, 1.0,
***** 10

*EQUATION
3
61410, 1, 1.0,

*EQUATION
3
61410, 2, 1.0,
*EQUATION

3
62610, 1, 1.0,
*EQUATION
3

62610, 2, 1.0,
*EQUATION
3
63810, 1, 1.0,
*EQUATION

3
63810, 2, 1.0,
*EQUATION

3
64410, 1, 1.0,

*EQUATION

63869,

64469,

64469,

65269,

65269,

66069,

66069,

66669,

66669,

67469,

67469,

68069,

68069,

68869,

68869,

61470,

61470,

62670,

62670,

63870,

63870,

64470,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0 . 5,

-0 . 5,

-0 .5,

-0.5,

-0 . 5,

-0 . 5,

-0 . 5,

-0 . 5,

-0 . 5,

63870,

64470,

64470,

65270,

65270,

66070,

66070,

66670,

66670,

67470,

67470,

68070,

68070,

68870,

68870,

61471,

61471,

62671,

62671,

63871,

63871,

64471,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0. 5

- 0 . 5

-0 .5

-0 . S

-0.15

-0.5

-0.5

1,

2 ,

1 ,

-0.5,

-0 .5,

-0 .5,

1.0, 62669, 2, -0.5, 62670, 2, -0.5
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3
64410, 2, 1.0,
*EQUATION
3
65210, 1, 1.0,
*EQUATION
3

64470,

65270,

6 5210, 2,Il
*EQUATION

3
66010, 1, 2

*EQUATION

3
66010, 2, 2
*EQUATION

3
66610, 1, I
*EQUATION

3
66610, 2, 1

*EQUATION

3
67410, 1,
*EQUATION

3
67410, 2,
*EQUATION

3
68010, 1,]
*EQUATION

3
68010, 2,

*EQUATION

3
68810, 1,
*EQUATION

3
68810, 2,
***** 11

*EQUATION

3
61411, 1,
*EQUATION

3
61411, 2,
*EQUATION
3
62611, 1,
*EQUATION

3
62611, 2,
*EQUATION

3
63811, 1,
*EQUATION

3
63811, 2,
*EQUATION

3
64411, 1,
*EQUATION

3
64411, 2,
*EQUATION

3
65211, 1,

*EQUATION

3
65211, 2,

.0, 65270,

..0,

-. 0,

1.0,

L .0,

1 . 0 ,

t. 0,

1 . 0 ,

1. 0 ,

1.0,

1.0,

1.0,

1. 0,

1.0,

1.0,

1.0,

1.0,

1.0,

1 .0,

1.0,

1.0,

66070,

66070,

66670,

66670,

67470,

67470,

68070,

68070,

68870,

68870,

61471,

61471,

62671,

62671,

63871,

63871,

64471,

64471,

65271,

65271,

2 ,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1.,

2

-0.5,

-0 .5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0 .5,

-0 .5,

-0.5,

- 0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

- 0.5,

-0 .5,

-0.5,

-0.5,

-0 .5,

I-0.5,

-0 .5,

-0.5

64471,

65271,

65271,

66071,

66071,

66671,

66671,

67471,

67471,

68071,

68071,

68871,

68871,

61472,

61472,

62672,

62672,

63872,

63872,

64472,

64472,

65272,

65272,

2 ,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0 .5

-0 .5

-0 .5

-0 .5

-0.5

-0 .5

-0.5

-0 .5

-0 .5

-0 .5

-0.5

-0 .5

-0.5

-0 .5

-0 .5

-0 .5

-0 .5

-0 .5

-0.5

-0.5

-0 .5

-0 .5

-0.5

*EQUATION

3
66011, 1, 1.0,
*EQUATION

3
66011, 2, 1.0,
*EQUATION

3
66611, 1, 1.0,
*EQUATION
3
66611, 2, 1.0,
*EQUATION

3
67411, 1, 1.0,
*EQUATION

3
67411, 2, 1.0,

*EQUATION

3

68011, 1, 1.0,
*EQUATION

3
68011, 2, 1.0,

*EQUATION
3

68811, 1, 1.0,
*EQUATION

3
68811, 2, 1.0,

***** 12
*EQUATION
3
61412, 1, 1.0,

*EQUATION
3
61412, 2, 1.0,

*EQUATION

3
62612, 1, 1.0,

*EQUATION
3
62612, 2, 1.0,
*EQUATION

3
63812, 1, 1.0,
*EQUATION
3

63812, 2, 1.0,

*EQUATION

3
64412, 1, 1.0,

*EQUATION
3
64412, 2, 1.0,
*EQUATION
3
65212, 1, 1.0,

*EQUATION
3
65212, 2, 1.0,
*EQUATION

3
66012, 1, 1.0,

*EQUATION
3
66012, 2, 1.0,
*EQUATION

3

66071,

66071,

66671,

66671,

67471,

67471,

68071,

68071,

68871,

68871,

2L,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

61472,

61472,

62672,

62672,

63872,

63872,

64472,

64472,

65272,

65272,

66072,

66072,

1 ,

2,

1,

2,

1 ,

2,

I ,

2,

1 ,

2 ,

1

2 ,

-0 .5,

-0.5,

-0 . 5,

-0.5,

-0 . 5,

-0 .5,

-0 . 5,

-0 . 5,

-0 .5,

-0 . 5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0 . 5,

-0,5,

-0.5,

-0.5,

-0 . 5,

66072,

66072,

66672,

66672,

67472,

67472,

68072,

68072,

68872,

68872,

61473,

61473,

62673,

62673,

63873,

63873,

64473,

64473,

65273,

65273,

66073,

66073,

1,

2,

1,

2,

1,

2,

1,

2 ,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

-0 . 5

-0 .5

-0. 5

-0 .5

-0.5

-0.5

-0 .5

-0 .5

-0.5

-0 .5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5
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66612, 1, 1.0, 66672, 1, -0.5, 66673, 1, -0.5 3

*EQUATION 67413, 2, 1.0, 67473, 2, -0.5, 67474, 2, -0.5

3 *EQUATION

66612, 2, 1.0, 66672, 2, -0.5, 66673, 2, -0.5 3

*EQUATION 68013, 1, 1.0, 68073, 1, -0.5, 68074, 1, -0.5

3 *EQUATION

67412, 1, 1.0, 67472, 1, -0.5, 67473, 1, -0.5 3

*EQUATION 68013, 2, 1.0, 68073, 2, -0.5, 68074, 2, -0.5

3 *EQUATION

67412, 2, 1.0, 67472, 2, -0.5, 67473, 2, -0.5 3

*EQUATION 68813, 1, 1.0, 68873, 1, -0.5, 68874, 1, -0.5

3 *EQUATION

68012, 1, 1.0, 68072, 1, -0.5, 68073, 1, -0.5 3

*EQUATION 68813, 2, 1.0, 68873, 2, -0.5, 68874, 2, -0.5

3 ***** 14

68012, 2, 1.0, 68072, 2, -0.5, 68073, 2, -0.5 *EQUATION

*EQUATION 3

3 61414, 1, 1.0, 61474, 1, -0.5, 61475, 1, -0.5

68812, 1, 1.0, 68872, 1, -0.5, 68873, 1, -0.5 *EQUATION

*EQUATION 3

3 61414, 2, 1.0, 61474, 2, -0.5, 61475, 2, -0.5

68812, 2, 1.0, 68872, 2, -0.5, 68873, 2, -0.5 *EQUATION

***** 13 3

*EQUATION 62614, 1, 1.0, 62674, 1, -0.5, 62675, 1, -0.5

3 *EQUATION

61413, 1, 1.0, 61473, 1, -0.5, 61474, 1, -0.5 3

*EQUATION 62614, 2, 1.0, 62674, 2, -0.5, 62675, 2, -0.5

3 *EQUATION

61413, 2, 1.0, 61473, 2, -0.5, 61474, 2, -0.5 3

*EQUATION 63814, 1, 1.0, 63874, 1, -0.5, 63875, 1, -0.5

3 *EQUATION

62613, 1, 1.0, 62673, 1, -0.5, 62674, 1, -0.5 3

*EQUATION 63814, 2, 1.0, 63874, 2, -0.5, 63875, 2, -0.5

3 *EQUATION

62613, 2, 1.0, 62673, 2, -0.5, 62674, 2, -0.5 3

*EQUATION 64414, 1, 1.0, 64474, 1, -0.5, 64475, 1, -0.5

3 *EQUATION

63813, 1, 1.0, 63873, 1, -0.5, 63874, 1, -0.5 3

*EQUATION 64414, 2, 1.0, 64474, 2, -0.5, 64475, 2, -0.5

3 *EQUATION

63813, 2, 1.0, 63873, 2, -0.5, 63874, 2, -0.5 3

*EQUATION 65214, 1, 1.0, 65274, 1, -0.5, 65275, 1, -0.5

3 *EQUATION

64413, 1, 1.0, 64473, 1, -0.5, 64474, 1, -0.5 3

*EQUATION 65214, 2, 1.0, 65274, 2, -0.5, 65275, 2, -0.5

3 *EQUATION

64413, 2, 1.0, 64473, 2, -0.5, 64474, 2, -0.5 3

*EQUATION 66014, 1, 1.0, 66074, 1, -0.5, 66075, 1, -0.5

3 *EQUATION

65213, 1, 1.0, 65273, 1, -0.5, 65274, 1, -0.5 3

*EQUATION 66014, 2, 1.0, 66074, 2, -0.5, 66075, 2, -0.5

3 *EQUATION

65213, 2, 1.0, 65273, 2, -0.5, 65274, 2, -0.5 3

*EQUATION 66614, 1, 1.0, 66674, 1, -0.5, 66675, 1, -0.5

3 *EQUATION

66013, 1, 1.0, 66073, 1, -0.5, 66074, 1, -0.5 3

*EQUATION 66614, 2, 1.0, 66674, 2, -0.5, 66675, 2, -0.5

3 *EQUATION

66013, 2, 1.0, 66073, 2, -0.5, 66074, 2, -0.5 3

*EQUATION 67414, 1, 1.0, 67474, 1, -0.5, 67475, 1, -0.5

3 *EQUATION

66613, 1, 1.0, 66673, 1, -0.5, 66674, 1, -0.5 3

*EQUATION 67414, 2, 1.0, 67474, 2, -0.5, 67475, 2, -0.5

3 *EQUATION

66613, 2, 1.0, 66673, 2, -0.5, 66674, 2, -0.5 3

*EQUATION 68014, 1, 1.0, 68074, 1, -0.5, 68075, 1, -0.5

3 *EQUATION

67413, 1, 1.0, 67473, 1, -0.5, 67474, 1, -0.5 3

*EQUATION 68014, 2, 1.0, 68074, 2, -0.5, 68075, 2, -0.5
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*EQUATION
3
68814, 1, 1.0,
*EQUATION

3

68874, 1, -0.5, 68875, 1,

68814, 2,
***** 15

*EQUATION

3
61415, 1,
*EQUATION

3
61415, 2,
*EQUATION

3
62615, 1,
*EQUATION

3

1.0, 68874, 2, -0.5, 68875, 2,

1. 0,

1.0,

1. 0,

61475,

61476,

62675,

62615, 2, 1.0, 62676,

*EQUATION

3
63815, 1,
*EQUATION

3
63815, 2,
*EQUATION

3
64415, 1,
*EQUATION

3
64415, 2,
*EQUATION

3
65215, 1,
*EQUATION

3
65215, 2,
*EQUATION

3
66015, 1,
*EQUATION

3
66015, 2,
*EQUATION

3
66615, 1,
*EQUATION

3
66615, 2,
*EQUATION

3
67415, 1,
*EQUATION

3
67415, 2,
*EQUATION

3
68015, 1,
*EQUATION

3
68015, 2,

*EQUATION
3
68815, 1,
*EQUATION

3
68815, 2,
***** 16
*EQUATION

1. 0,

1.0,

1.0,

1.0,

1.0,

1.0,

1. 0,

1. 0,

1.0,

1.0,

1.0,

1. 0,

1.0,

1.0,

1. 0,

63875,

63876,

64475,

64476,

65275,

65276,

66075,

66076,

66675,

66676,

67475,

67476,

68075,

68076,

68875,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

61476,

61477,

62676,

62677,

63876,

63877,

64476,

64477,

65276,

65277,

66076,

66077,

66676,

66677,

67476,

67477,

68076,

68077,

68876,

1,

2,

1 ,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

3
61416, 1, 1.0,

*EQUATION
3
61416, 2, 1.0,
*EQUATION

3
62616, 1, 1.0,
*EQUATION
3
62616, 2, 1.0,
*EQUATION
3
63816, 1, 1.0,

*EQUATION
3
63816, 2, 1.0,
*EQUATION

3
64416, 1, 1.0,

*EQUATION
3
64416, 2, 1.0,
*EQUATION
3
65216, 1, 1.0,
*EQUATION
3
65216, 2, 1.0,
*EQUATION

3
66016, 1, 1.0,

*EQUATION

3
66016, 2, 1.0,

*EQUATION
3
66616, 1, 1.0,
*EQUATION
3
66616, 2, 1.0,
*EQUATION
3
67416, 1, 1.0,

*EQUATION
3
67416, 2, 1.0,
*EQUATION

3
68016, 1, 1.0,
*EQUATION
3
68016, 2, 1.0,

*EQUATION
3
68816, 1, 1.0,

*EQUATION
3
68816, 2, 1.0,
***** 17
*EQUATION
3
61417, 1, 1.0,

*EQUATION
3
61417, 2, 1.0,
*EQUATION
3
62617, 1, 1.0,

61477,

61477,

62677,

62677,

63877,

63877,

64477,

64477,

65277,

65277,

66077,

66077,

66677,

66677,

67477,

67477,

68077,

68077,

68877,

68877,

61478,

61478,

62678,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0 . 5,

-0 . 5,

-0.5,

- 0 . 5,

-0.5,

-0.5,

-0.5,

61478,

61478,

62678,

62678,

63878,

63878,

64478,

64478,

65278,

65278,

66078,

66078,

66678,

66678,

67478,

67478,

68078,

68078,

68878,

68878,

61479,

61479,

62679,

1,

2,

1,

2,

1,

2 ,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0 .5

-0. 5

-0 .5

-0. 5

-0.5

-0 .5

-0 .5

-0. 5

-0. 5

-0. 5

-0 .S

-0. 5

-0. 5

-0. 5

-0 .5

-0 .5

-0 .5

-0. 5

-0 .5

-0 .5

-0. 5

-0 .5

-0 .5

1.0, 68876, 2, -0.5, 68877, 2, -0.5
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*EQUATION

3
62617, 2,
*EQUATION

3
63817, 1,
*EQUATION

3
63817, 2,

*EQUATION
3
64417, 1,
*EQUATION

3
64417, 2,
*EQUATION

3
65217, 1,
*EQUATION

3
65217, 2,
*EQUATION

3
66017, 1,
*EQUATION
3
66017, 2,
*EQUATION

3
66617, 1,

*EQUATION

3
66617, 2,

*EQUATION
3
67417, 1,
*EQUATION

3
67417, 2,
*EQUATION

3
68017, 1,
*EQUATION

3
68017, 2,

*EQUATION
3
68817, 1,
*EQUATION

3
68817, 2,
***** 18

*EQUATION
3
61418, 1,
*EQUATION

3
61418, 2,
*EQUATION
3
62618, 1,
*EQUATION

3
62618, 2,
*EQUATION

3

L.0,

1. 0 ,

I.0,

1 .0,

1.0,

1. 0 ,

1. 0 ,

1.0,

1 .0,

1. 0,

1.0,

1. 0,

1.0,

1. 0,

1.0,

1. 0 ,

1. 0,

1.0,

1. 0 ,

1.0,

1. 0,

62678,

63878,

63878,

64478,

64478,

65278,

65278,

66078,

66078,

66678,

66678,

67478,

67478,

68078,

68078,

68878,

68878,

61479,

61479,

62679,

62679,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0. 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

62679,

63879,

63879,

64479,

64479,

65279,

65279,

66079,

66079,

66679,

66679,

67479,

67479,

68079,

68079,

68879,

68879,

61480,

61480,

62680,

62680,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

63818, 2,
*EQUATION
3
64418, 1,
*EQUATION
3
64418, 2,

*EQUATION
3
65218, 1,
*EQUATION
3
65218, 2,
*EQUATION
3
66018, 1,

*EQUATION
3
66018, 2,
*EQUATION

3
66618, 1,
*EQUATION

3
66618, 2,
*EQUATION

3
67418, 1,

*EQUATION
3
67418, 2,
*EQUATION

3
68018, 1,
*EQUATION

3
68018, 2,
*EQUATION
3
68818, 1,

*EQUATION
3
68818, 2,
***** 19

*EQUATION

3
61419, 1,
*EQUATION

3
61419, 2,

*EQUATION
3
62619, 1,
*EQUATION

3
62619, 2,

*EQUATION
3
63819, 1,
*EQUATION

3
63819, 2,
*EQUATION
3
64419, 1,
*EQUATION

3
64419, 2,
*EQUATION

1.0, 63879, 2, -0.5, 63880, 2, -0.5

1. 0,

1.0,

1. 0,

1. 0,

1. 0,

1.0,

1.0,

1. 0,

1. 0,

1.0,

1. 0,

1.0,

1. 0,

1. 0,

1. 0,

1. 0,

1.0,

1.0,

1. 0,

1.0,

1.0,

1. 0,

64479,

64479,

65279,

65279,

66079,

66079,

66679,

66679,

67479,

67479,

68079,

68079,

68879,

68879,

61480,

61480,

62680,

62680,

63880,

63880,

64480,

64480,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5 ,

-0.5,

-0 .5 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5 ,

-0 .5,

64480,

64480,

65280,

65280,

66080,

66080,

66680,

66680,

67480,

67480,

68080,

680808,

68880,

68880,

61481,

61481,

62681,

62681,

63881,

63881,

64481,

64481,

1,

2,

1,

2,

1 ,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

I1,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0. 5

-0 .5

-0 .5

-0. 5

-0 .5

-0 .5

-0. 5

-0. 5

-0. 5

-0. 5

-0 .5

-0 .5

-0. 5

-0 .5

-0. 5

-0 .5

-0 .5

-0 .5

-0 .5
63818, 1, 1.0,
*EQUATION

3

63879, 1, -0.5, 63880, 1, -0.5
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3
65219, 1, 1.0,
*EQUATION

3
65219, 2, 1.0,

*EQUATION

3
66019, 1, 1.0,

*EQUATION

3
66019, 2, 1.0,

*EQUATION
3
66619, 1, 1.0,
*EQUATION

3
66619, 2, 1.0,
*EQUATION

3
67419, 1, 1.0,

*EQUATION
3
67419, 2, 1.0,

*EQUATION
3
68019, 1, 1.0,
*EQUATION
3
68019, 2, 1.0,

*EQUATION
3
68819, 1, 1.0,
*EQUATION

3
68819, 2, 1.0,

***** 20

*EQUATION
3
61420, 1, 1.0,

*EQUATION

3
61420, 2, 1.0,

*EQUATION

3
62620, 1, 1.0,

*EQUATION
3
62620, 2, 1.0,

*EQUATION

3
63820, 1, 1.0,
*EQUATION

3
63820, 2, 1.0,

*EQUATION

3
64420, 1, 1.0,
*EQUATION

3
64420, 2, 1.0,

*EQUATION

3
65220, 1, 1.0,
*EQUATION

3
65220, 2, 1.0,

*EQUATION

3
66020, 1, 1.0,

65280,

65280,

66080,

66080,

66680,

66680,

67480,

67480,

68080,

68080,

68880,

688880,

61481,

61481,

62681,

62681,

63881,

63881,

64481,

64481,

65281,

65281,

66081,

1,

2,

I1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

I1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0. 5,

-0. 5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

65281,

65281,

66081,

66081,

66681,

66681,

67481,

67481,

68081,

68081,

68881,

68881,

61482,

61482,

62682,

62682,

63882,

63882,

64482,

64482,

65282,

65282,

66082,

1,

2,

1 ,

2,

1,

2,

1 ,

2,

1,

2 ,

I1,

2 ,

1 ,

2 ,

I1,

2 ,

1 ,

2 ,

I1,

2 ,

I1,

2 ,

1 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

*EQUATION

3
66020, 2, 1.0,
*EQUATION

3
66620, 1, 1.0,
*EQUATION

3
66620, 2, 1.0,

*EQUATION

3
67420, 1, 1.0,
*EQUATION

3
67420, 2, 1.0,
*EQUATION
3
68020, 1, 1.0,
*EQUATION
3
68020, 2, 1.0,
*EQUATION
3
68820, 1, 1.0,
*EQUATION

3
68820, 2, 1.0,
***** 21
*EQUATION
3
61421, 1, 1.0,

*EQUATION
3
61421, 2, 1.0,

*EQUATION
3
62621, 1, 1.0,

*EQUATION

3
62621, 2, 1.0,
*EQUATION

3
63821, 1, 1.0,

*EQUATION

3
63821, 2, 1.0,
*EQUATION

3
64421, 1, 1.0,
*EQUATION
3
64421, 2, 1.0,

*EQUATION

3
65221, 1, 1.0,

*EQUATION

3
65221, 2, 1.0,

*EQUATION

3
66021, 1, 1.0,

*EQUATION
3
66021, 2, 1.0,

*EQUATION

66081, 2,

666681, 1,

66681, 2,

67481, 1,

67481, 2,

68081, 1,

68081, 2,

68881, 1,

68881, 2,

61482, 1,

61482, 2,

62682, 1,

62682, 2,

63882, 1,

63882, 2,

64482, 1,

64482, 2,

65282, 1,

65282, 2,

66082, 1,

66082, 2,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

66082,

66682,

66682,

67482,

67482,

68082,

68082,

68882,

68882,

61483,

61483,

62683,

62683,

63883,

63883,

64483,

64483,

65283,

65283,

66083,

66083,

2,

1,

2,

I1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

66621, 1, 1.0, 66682, 1,
*EQUATION

3

-0.5, 66683, 1, -0.5
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66621, 2, 1.0, 66682, 2, -0.5, 66683,

*EQUATION

3
67421, 1, I
*EQUATION

3
67421, 2,I

*EQUATION

3
68021, 1, 1
*EQUATION

3
68021, 2, 1

*EQUATION

3
68821, 1,
*EQUATION

3
68821, 2,

***** 22
*EQUATION

3
61422, 1,
*EQUATION

3
61422, 2,

*EQUATION

3
62622, 1,
*EQUATION

3
62622, 2,
*EQUATION

3
63822, 1,
*EQUATION

3
63822, 2,
*EQUATION

3
64422, 1,
*EQUATION

3
64422, 2,
*EQUATION

3
65222, 1,
*EQUATION

3
65222, 2,
*EQUATION

3
66022, 1,
*EQUATION

3
66022, 2,

*EQUATION

3
66622, 1,
*EQUATION

3
66622, 2,
*EQUATION

3
67422, 1,
*EQUATION

-. 0,

1. 0,

1. 0,

L.0 ,

L.0,

L.0,

1.0 ,

1. 0 ,

1.0 ,

1 .0,

1 .0,

1. 0 ,

1.0,

1.0,

1. 0 ,

1. 0 ,

1. 0 ,

1 .0,

1. 0,

1. 0,

1 .0,

67482,

67482,

68082,

68082,

68882,

68882,

61483,

61483,

62683,

62683,

63883,

63883,

64483,

64483,

65283,

65283,

66083,

66083,

66683,

66683,

67483,

1,

2,

1,

2,

1 ,

2 ,

1,

2,

1,

2,

1 ,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0.5 ,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0. 5,

-0. 5,

67483,

67483,

68083,

68083,

68883,

68883,

61484,

61484,

62684,

62684,

63884,

63884,

64484,

64484,

65284,

65284,

66084,

66084,

66684,

66684,

67484,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1,

2,

1,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0. 5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 5

-0.5

3
68022, 1,
*EQUATION
3
68022, 2,

*EQUATION
3
68822, 1,
*EQUATION

3
68822, 2,

***** 23

*EQUATION

3
61423, 1,

*EQUATION
3
61423, 2,
*EQUATION
3
62623, 1,
*EQUATION

3
62623, 2,

*EQUATION
3
63823, 1,
*EQUATION
3
63823, 2,
*EQUATION

3
64423, 1,
*EQUATION
3
64423, 2,
*EQUATION

3
65223, 1,

*EQUATION

3
65223, 2,
*EQUATION
3
66023, 1,

*EQUATION
3
66023, 2,

*EQUATION

3
-66623, 1,
*EQUATION
3
66623, 2,
*EQUATION
3
67423, 1,
*EQUATION

3
67423, 2,

*EQUATION
3
68023, 1,
*EQUATION

3
68023, 2,

*EQUATION

1. 0,

1.0,

1. 0,

1. 0,

1.0,

1.0,

1. 0,

1. 0,

1.0,

1.0,

1.0,

1. 0,

1. 0,

1.0,

1.0,

1. 0,

1. 0,

1. 0,

1.0,

1. 0,

1.0,

1.0,

68083,

68083,

68883,

68883,

61484,

61484,

62684,

62684,

63884,

63884,

64484,

64484,

65284,

65284,

66084,

66084,

66684,

66684,

67484,

67484,

68084,

68084,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2 ,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

68084,

68084,

68884,

68884,

61485,

61485,

62685,

62685,

63885,

63885,

64485,

64485,

65285,

65285,

66085,

66085,

66685,

666685,

67485,

67485,

68085,

68085,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

,-0.5

,-0.5

,-0.5

,-0.5

.-0.5

3
67422, 2, 1.0, 67483, 2, -0.5, 67484, 2, -0.5

*EQUATION

3
68823, 1, 1.0, 68884, 1, -0.5, 68885, 1, -0.5
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*EQUATION

3
68823, 2, 1.0, 68884, 2, -0.5, 68885, 2, -0.5
***** 24
*EQUATION

3
61424, 1, 1.0,
*EQUATION
3
61424, 2, 1.0,
*EQUATION

3
62624, 1, 1.0,
*EQUATION
3
62624, 2, 1.0,
*EQUATION

3
63824, 1, 1.0,
*EQUATION

3
63824, 2, 1.0,
*EQUATION

3
64424, 1, 1.0,
*EQUATION

3
64424, 2, 1.0,
*EQUATION
3
65224, 1, 1.0,
*EQUATION

3
65224, 2, 1.0,
*EQUATION
3
66024, 1, 1.0,
*EQUATION

3
66024, 2, 1.0,
*EQUATION
3
66624, 1, 1.0,
*EQUATION

3
66624, 2, 1.0,
*EQUATION
3
67424, 1, 1.0,
*EQUATION
3
67424, 2, 1.0,

*EQUATION
3
68024, 1, 1.0,
*EQUATION

3
68024, 2, 1.0,

*EQUATION
3
68824, 1, 1.0,
*EQUATION

3
68824, 2, 1.0,
***** 25
*EQUATION

3
61425, 1, 1.0,
*EQUATION

61485,

61485,

62685,

62685,

63885,

63885,

64485,

64485,

65285,

65285,

66085,

66085,

666685,

66685,

67485,

67485,

68085,

68085,

68885,

68885,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

61486,

61486,

62686,

62686,

63886,

63886,

64486,

64486,

65286,

65286,

66086,

66086,

66686,

66686,

67486,

67486,

68086,

68086,

68886,

68886,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

3
61425, 2,
*EQUATION
3
62625, 1,
*EQUATION
3
62625, 2,
*EQUATION
3
63825, 1,

*EQUATION
3
63825, 2,
*EQUATION
3
64425, 1,
*EQUATION

3
64425, 2,
*EQUATION
3
65225, 1,
*EQUATION
3
65225, 2,
*EQUATION
3
66025, 1,
*EQUATION
3
66025, 2,
*EQUATION
3
66625, 1,
*EQUATION
3
66625, 2,
*EQUATION
3
67425, 1,
*EQUATION
3
67425, 2,
*EQUATION
3
68025, 1,
*EQUATION

3
68025, 2,
*EQUATION
3
68825, 1,
*EQUATION
3
68825, 2,

***** 26
*EQUATION
3
61426, 1,
*EQUATION
3
61426, 2,
*EQUATION
3
62626, 1,

*EQUATION
3
62626, 2,

1.0,

1.0,

1. 0,

1. 0,

1.0,

1.0,

1. 0,

1.0,

1.0,

1. 0,

1 .0,

1.0,

1. 0,

1.0,

1. 0,

1.0,

1.0,

1.0,

1. 0,

1. 0,

1. 0,

1. 0,

1 .0,

61486,

62686,

62686,

63886,

63886,

64486,

64486,

65286,

65286,

66086,

66086,

66686,

66686,

67486,

67486,

68086,

68086,

68886,

68886,

61487,

61487,

62687,

62687,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

61487,

62687,

62687,

63887,

63887,

64487,

64487,

65287,

65287,

66087,

66087,

66687,

66687,

67487,

67487,

68087,

68087,

68887,

68887,

61488,

61488,

62688,

62688,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0. 5

-0.5

-0.5

1,

2,

1,

2 ,
61486, 1, -0.5, 61487, 1, -0.5
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*EQUATION

3
63826, 1,
*EQUATION

3
63826, 2,

*EQUATION

3
64426, 1,
*EQUATION

3
64426, 2,
*EQUATION

3
65226, 1,
*EQUATION

3
65226, 2,

*EQUATION

3
66026, 1,
*EQUATION

3

64427, 1, 1.0, 64488, 1, -0.5, 64489, 1, -0.5

1. 0,

1 .0,

1.0,

1.0,

1.0,

1.0,

1. 0,

63887,

63887,

64487,

64487,

65287,

65287,

66087,

66026, 2, 1.0, 66087,

*EQUATION

3
66626, 1,
*EQUATION

3
66626, 2,
*EQUATION

3
67426, 1,
*EQUATION

3
67426, 2,
*EQUATION

3
68026, 1,
*EQUATION

3
68026, 2,
*EQUATION

3
68826, 1,

*EQUATION
3
68826, 2,
***** 27
*EQUATION

3
61427, 1,
*EQUATION
3
61427, 2,
*EQUATION

3
62627, 1,
*EQUATION

3
62627, 2,

*EQUATION

3
63827, 1,
*EQUATION

3
63827, 2,
*EQUATION

3

1. 0,

1. 0,

1.0,

1. 0 ,

1. 0,

1. 0 ,

1. 0 ,

1. 0,

1. 0,

1. 0,

1. 0 ,

1. 0 ,

1. 0 ,

66687,

66687,

67487,

67487,

68087,

68087,

68887,

68887,

61488,

61488,

62688,

62688,

63888,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

I1,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

63888,

63888,

64488,

64488,

65288,

65288,

66088,

66088,

66688,

66688,

67488,

67488,

68088,

68088,

68888,

68888,

61489,

61489,

62689,

* 62689,

63889,

1,

2,

1 ,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

*EQUATION
3
64427, 2, 2
*EQUATION
3

65227, 1, 3

*EQUATION

3
65227, 2, 1
*EQUATION
3
66027, 1, I
*EQUATION
3
66027, 2, 1

*EQUATION
3

66627, 1, I
*EQUATION

3
66627, 2,
*EQUATION
3
67427, 1,
*EQUATION

3
67427, 2,
*EQUATION

3
68027, 1,

*EQUATION
3
68027, 2,
*EQUATION

3
68827, 1,
*EQUATION
3
68827, 2,
***** 28

*EQUATION
3
61428, 1,
*EQUATION

3
61428, 2,
*EQUATION
3
62628, 1,
*EQUATION
3
62628, 2,
*EQUATION

3
63828, 1,
*EQUATION

3
63828, 2,

*EQUATION
3
64428, 1,
*EQUATION

3
64428, 2,

*EQUATION

1.0,

1.0,

1 .0,

L. 0,

L. .0,

1.0,

1. 0,

1.0,

1. 0 ,

1. 0,

1 .0,

1. 0 ,

1.0,

1.0O,1 .0,

1.0,

1 . O ,

I1. O ,

64488,

65288,

65288,

66088,

66088,

66688,

66688,

67488,

67488,

68088,

68088,

68888,

68888,

61489,

61489,

62689,

62689,

63889,

63889,

64489,

64489,

2,

1 ,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

-0 .5 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5 ,

-0.5S,

-0 .5,

-0 .5,

64489,

65289,

65289,

66089,

66089,

66689,

66689,

67489,

67489,

68089,

68089,

68889,

68889,

61490,

61490,

62690,

62690,

63890,

63890,

64490,

64490,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0. 5

-0.5

- 0 . 5

-0.5

- 0 . S

- 0 . 5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

,-0.5

,-0.5

- 0 .5

- 0 . S

- 0 . 5

-0. 5

-0 .5

-0. 5

-0.8

1,

2,

1,

2 ,

1 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5.

1,

2,

1,

2,

1 ,

-0.5

-0 .5

-0.5

-0.5

-0.5

1.0, 63888, 2, -0.5, 63889, 2, -0.5 3

65228, 1, 1.0, 65289, 1, -0.5, 65290, 1, -0.5

*EQUATION

E-8-430



NEDO-10084-5
January 2002

3
65228, 2,

*EQUATION
3

1.0, 65289, 2, -0.5, 65290,

66028, 1, 1.0, 66089,
*EQUATION

3
66028, 2,

*EQUATION
3
66628, 1,
*EQUATION

3
66628, 2,
*EQUATION

3
67428, 1,
*EQUATION

3
67428, 2,
*EQUATION

3
68028, 1,
*EQUATION

3
68028, 2,

*EQUATION

3
68828, 1,
*EQUATION

3
68828, 2,
***** 29
*EQUATION
3
61429, 1,
*EQUATION

3
61429, 2,
*EQUATION

3
62629, 1,

*EQUATION

3
62629, 2,
*EQUATION
3
63829, 1,
*EQUATION

3
63829, 2,
*EQUATION

3
64429, 1,

*EQUATION

3
64429, 2,
*EQUATION

3
65229, 1,
*EQUATION

3
65229, 2,

*EQUATION
3
66029, 1,
*EQUATION

3
66029, 2,

1. 0 ,

1. 0,

1.0,

1. 0 ,

1.0,

1.0,

1 .0,

1.0,

1. 0,

1.0,

1.0,

1. 0 ,

1. 0,

1.0,

1. 0,

1 .0,

1. 0,

1.0,

1.0,

1.0,

1.0,

66089,

66689,

66689,

67489,

67489,

68089,

68089,

68889,

68889,

61491,

61490,

62691,

62690,

63891,

63890,

64491,

64490,

65291,

65290,

66091,

66090,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

2,1,'

2,

1,

2,

1,2 ,

1 *

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

66090,

66090,

66690,

66690,

67490,

67490,

68090,

68090,

68890,

68890,

61492,

61491,

62692,

62691,

63892,

63891,

64492,

64491,

65292,

65291,

66092,

66091,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0 . 5

-0 .5

-0.5

-0.5

-0 .5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

*EQUATION
3
66629, 1,
*EQUATION
3
66629, 2,
*EQUATION
3
67429, 1,
*EQUATION

3
67429, 2,
*EQUATION
3
68029, 1,

*EQUATION

3
68029, 2,

*EQUATION
3
68829, 1,
*EQUATION
3
68829, 2,

***** 30
*EQUATION
3
61430, 1,

*EQUATION
3
61430, 2,
*EQUATION
3
62630, 1,
*EQUATION

3
62630, 2,

*EQUATION
3
63830, 1,

*EQUATION
3
63830, 2,
*EQUATION

3
64430, 1,
*EQUATION
3
64430, 2,
*EQUATION
3
65230, 1,

*EQUATION

3
65230, 2,
*EQUATION

3
66030, 1,
*EQUATION
3
66030, 2,
*EQUATION

3
66630, 1,
*EQUATION
3
66630, 2,
*EQUATION
3

1. 0 ,

1. 0,

1. 0,

1.0,

1. 0,

1. 0,

1.0O,

1 .0,

1 .0,

1. 0 ,

1.0,

1.0,

1. 0 ,

1. 0 ,

1 .0,

1 .0,

1. 0 ,

1 .0,

1 .0,

1.0,

1. 0 ,

66691, 1,

66690, 2,

67491, 1,

67490, 2,

68091, 1,

68090, 2,

68891, 1,

68890, 2,

61492, 1,

61492, 2,

62692, 1,

62692, 2,

63892, 1,

63892, 2,

64492, 1,

64492, 2,

65292, 1,

65292, 2,

66092, 1,

66092, 2,

66692, 1,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

66692,

66691,

67492,

67491,

68092,

68091,

68892,

68891,

61493,

61493,

62693,

62693,

63893,

63893,

64493,

64493,

65293,

65293,

66093,

66093,

66693,

1,

2,

1 ,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

- 0 . S

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

.-0.5

,-0.5

1.0, 66692, 2, -0.5, 66693, 2, -0.5

E-8-43 1
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67430, 1,
*EQUATION

3
67430, 2,
*EQUATION
3
68030, 1,
*EQUATION

3
68030, 2,

*EQUATION
3

1.0, 67492, 1,

1.0, 67492, 2,

1.0, 68092, 1,

1.0, 68092, 2,

68830, 1, 1.0, 68892,

*EQUATION

3
68830, 2, 1.0, 68892,

***** 31

*EQUATION

3
61431, 1, 1.0, 61493,

*EQUATION
3
61431, 2, 1.0, 61493,

*EQUATION

3
62631, 1, 1.0, 62693,

*EQUATION

3
62631, 2, 1.0, 62693,

*EQUATION

3
63831, 1, 1.0, 63893,

*EQUATION
3
63831, 2, 1.0, 63893,

*EQUATION

3
64431, 1, 1.0, 64493,

*EQUATION

3
64431, 2, 1.0, 64493,

*EQUATION

3
65231, 1, 1.0, 65293,

*EQUATION

3
65231, 2, 1.0, 65293,

*EQUATION

3
66031, 1, 1.0, 66093

*EQUATION
3
66031, 2, 1.0, 66093

*EQUATION

3
66631, 1, 1.0, 66693

*EQUATION
3
66631, 2, 1.0, 66693

*EQUATION

3
67431, 1, 1.0, 67493

*EQUATION

3
67431, 2, 1.0, 67493

*EQUATION

3
68031, 1, 1.0, 68093

*EQUATION

1,

2,

I

I

I

I

I

1 ,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1

. 2

.1

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

67493,

67493,

68093,

68093,

68893,

68893,

1,

2,

1 ,

2 ,

1 ,

2 ,

61494,

61494,

62694,

62694,

63894,

63894,

64494,

64494,

65294,

65294,

66094,

66094,

66694,

66694,

67494,

67494,

68094,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

3

68031, 2, 1.0,

*EQUATION
3
68831, 1, 1.0,

*EQUATION
3
68831, 2, 1.0,

***** 32

*EQUATION
3
61432, 1, 1.0,

*EQUATION

3
61432, 2, 1.0,

*EQUATION
3
62632, 1, 1.0,

*EQUATION
3
62632, 2, 1.0,

*EQUATION
3
63832, 1, 1.0,

*EQUATION
3
63832, 2, 1.0,

*EQUATION
3
64432, 1, 1.0,

*EQUATION

3
64432, 2, 1.0,

*EQUATION
3
65232, 1, 1.0,

*EQUATION
3
65232, 2, 1.0,

*EQUATION
3
66032, 1, 1.0,

*EQUATION
3
66032, 2, 1.0,

*EQUATION
3
66632, 1, 1.0,

*EQUATION
3
66632, 2, 1.0,

*EQUATION
3
67432, 1, 1.0,

*EQUATION
3
67432, 2, 1.0,

*EQUATION
3
68032, 1, 1.0,

*EQUATION
3
68032, 2, 1.0,

*EQUATION

3
68832, 1, 1.0,

*EQUATION

3
68832, 2, 1.0,

68093,

58893,

68893,

61494,

61494,

62694,

62694,

63894,

63894,

64494,

64494,

65294,

65294,

66094,

66094,

66694,

66694,

67494,

67494,

68094,

68094,

68894,

68894,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0. 5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

I68094,

68894,

68894,

61495,

61495,

62695,

62695,

63895,

63895,

64495,

64495,

65295,

65295,

66095,

66095,

66695,

66695,

67495,

67495,

68095,

68095,

68895,

68895,

I1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

2,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5
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33 3

*EQUATION 62634, 1, 1.0, 62696, 1, -0.5, 62697, 1, -0.5

3 *EQUATION

61433, 1, 1.0, 61495, 1, -0.5, 61496, 1, -0.5 3
*EQUATION 62634, 2, 1.0, 62696, 2, -0.5, 62697, 2, -0.5

3 *EQUATION

61433, 2, 1.0, 61495, 2, -0.5, 61496, 2, -0.5 3

*EQUATION 63834, 1, 1.0, 63896, 1, -0.5, 63897, 1, -0.5

3 *EQUATION

62633, 1, 1.0, 62695, 1, -0.5, 62696, 1, -0.5 3
*EQUATION 63834, 2, 1.0, 63896, 2, -0.5, 63897, 2, -0.5

3 *EQUATION

62633, 2, 1.0, 62695, 2, -0.5, 62696, 2, -0.5 3

*EQUATION 64434, 1, 1.0, 64496, 1, -0.5, 64497, 1, -0.5

3 *EQUATION

63833, 1, 1.0, 63895, 1, -0.5, 63896, 1, -0.5 3
*EQUATION 64434, 2, 1.0, 64496, 2, -0.5, 64497, 2, -0.5

3 *EQUATION

63833, 2, 1.0, 63895, 2, -0.5, 63896, 2, -0.5 3
*EQUATION 65234, 1, 1.0, 65296, 1, -0.5, 65297, 1, -0.5

3 *EQUATION

64433, 1, 1.0, 64495, 1, -0.5, 64496, 1, -0.5 3

*EQUATION 65234, 2, 1.0, 65296, 2, -0.5, 65297, 2, -0.5

3 *EQUATION

64433, 2, 1.0, 64495, 2, -0.5, 64496, 2, -0.5 3
*EQUATION 66034, 1, 1.0, 66096, 1, -0.5, 66097, 1, -0.5

3 *EQUATION

65233, 1, 1.0, 65295, 1, -0.5, 65296, 1, -0.5 3
*EQUATION 66034, 2, 1.0, 66096, 2, -0.5, 66097, 2, -0.5

3 *EQUATION

65233, 2, 1.0, 65295, 2, -0.5, 65296, 2, -0.5 3

*EQUATION 66634, 1, 1.0, 66696, 1, -0.5, 66697, 1, -0.5

3 *EQUATION

66033, 1, 1.0, 66095, 1, -0.5, 66096, 1, -0.5 3

*EQUATION 66634, 2, 1.0, 66696, 2, -0.5, 66697, 2, -0.5

3 *EQUATION

66033, 2, 1.0, 66095, 2, -0.5, 66096, 2, -0.5 3

*EQUATION 67434, 1, 1.0, 67496, 1, -0.5, 67497, 1, -0.5

3 *EQUATION

66633, 1, 1.0, 66695, 1, -0.5, 66696, 1, -0.5 3

*EQUATION 67434, 2, 1.0, 67496, 2, -0.5, 67497, 2, -0.5

3 *EQUATION

66633, 2, 1.0, 66695, 2, -0.5, 66696, 2, -0.5 3
*EQUATION 68034, 1, 1.0, 68096, 1, -0.5, 68097, 1, -0.5

3 *EQUATION

67433, 1, 1.0, 67495, 1, -0.5, 67496, 1, -0.5 3
*EQUATION 68034, 2, 1.0, 68096, 2, -0.5, 68097, 2, -0.5

3 *EQUATION

67433, 2, 1.0, 67495, 2, -0.5, 67496, 2, -0.5 3

*EQUATION 68834, 1, 1.0, 68896, 1, -0.5, 68897, 1, -0.5

3 *EQUATION

68033, 1, 1.0, 68095, 1, -0.5, 68096, 1, -0.5 3

*EQUATION 68834, 2, 1.0, 68896, 2, -0.5, 68897, 2, -0.5

3 ***** 35
68033, 2, 1.0, 68095, 2, -0.5, 68096, 2, -0.5 *EQUATION

*EQUATION 3

3 61435, 1, 1.0, 61497, 1, -0.5, 61498, 1, -0.5

68833, 1, 1.0, 68895, 1, -0.5, 68896, 1, -0.5 *EQUATION

*EQUATION 3
3 61435, 2, 1.0, 61497, 2, -0.5, 61498, 2, -0.5

68833, 2, 1.0, 68895, 2, -0.5, 68896, 2, -0.5 *EQUATION

***** 34 3

*EQUATION 62635, 1, 1.0, 62697, 1, -0.5, 62698, 1, -0.5

3 *EQUATION

61434, 1, 1.0, 61496, 1, -0.5, 61497, 1, -0.5 3
*EQUATION 62635, 2, 1.0, 62697, 2, -0.5, 62698, 2, -0.5

3 *EQUATION
61434, 2, 1.0, 61496, 2, -0.5, 61497, 2, -0.5 3

*EQUATION 63835, 1, 1.0, 63897, 1, -0.5, 63898, 1, -0.5
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*EQUATION

3
63835, 2,

*EQUATION

1.0, 63897, 2, -0.5, 63898, 2,

64435, 1, 1.0, 64497,
*EQUATION

3
64435, 2, 1.0,
*EQUATION

3
65235, 1, 1.0,
*EQUATION

3
65235, 2, 1.0,
*EQUATION

3
66035, 1, 1.0,
*EQUATION
3
66035, 2, 1.0,
*EQUATION

3
66635, 1, 1.0,

*EQUATION
3
66635, 2, 1.0,
*EQUATION

3
67435, 1, 1.0,
*EQUATION

3
67435, 2, 1.0,
*EQUATION

3
68035, 1, 1.0,
-EQUATION

3
68035, 2, 1.0,
*EQUATION

3
68835, 1, 1.0,
*EQUATION

3
68835, 2, 1.0,
***** 36
*EQUATION

3
61436, 1, 1.0,
*EQUATION

3
61436, 2, 1.0,
*EQUATION
3
62636, 1, 1.0,
*EQUATION

3
62636, 2, 1.0,

*EQUATION

3
63836, 1, 1.0,
*EQUATION

3
63836, 2, 1.0,
*EQUATION

3
64436, 1, 1.0,
*EQUATION

3

64497,

65297,

65297,

66097,

66097,

66697,

66697,

67497,

67497,

68097,

68097,

68897,

68897,

61498,

61498,

62698,

62698,

63898,

63898,

64498,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

I1,

2 ,

1 ,

2 ,

I1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5,

-0. 5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0.5,

-0 .5,

64498,

64498,

65298,

65298,

66098,

66098,

66698,

66698,

67498,

67498,

68098,

68098,

68898,

68898,

61499,

61499,

62699,

62699,

63899,

63899,

64499,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0. 5

-0.5

-0.5

-0.5

-0. 5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0. 5

-0 .5

-0.5

-0.5

-0.5

64436, 2, 1.0,

*EQUATION
3
65236, 1, 1.0,
*EQUATION
3
65236, 2, 1.0,
*EQUATION
3
66036, 1, 1.0,
*EQUATION
3
66036, 2, 1.0,
*EQUATION
3
66636, 1, 1.0,

*EQUATION
3
66636, 2, 1.0,
*EQUATION
3
67436, 1, 1.0,

*EQUATION
3
67436, 2, 1.0,
*EQUATION
3
68036, 1, 1.0,

*EQUATION
3
68036, 2, 1.0,
*EQUATION
3
68836, 1, 1.0,

*EQUATION
3
68836, 2, 1.0,
***** 37
*EQUATION
3
61437, 1, 1.0,
*EQUATION
3
61437, 2, 1.0,
*EQUATION
3
62637, 1, 1.0,
*EQUATION
3
62637, 2, 1.0,

*EQUATION
3
63837, 1, 1.0,
*EQUATION

3
63837, 2, 1.0,
*EQUATION

3
64437, 1, 1.0,
*EQUATION

3
64437, 2, 1.0,

*EQUATION
3
65237, 1, 1.0,
*EQUATION

3
65237, 2, 1.0,

*EQUATION

64498,

65298,

65298,

66098,

66098,

66698,

66698,

67498,

67498,

68098,

68098,

68898,

68898,

61499,

61499,

62699,

62699,

63899,

63899,

64499,

64499,

65299,

65299,

2,

1 ,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0. 5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0. 5,

-0 . 5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

64499, 2,

65299, 1,

65299, 2,

66099, 1,

66099, 2,

66699, 1,

66699, 2,

67499, 1,

67499, 2,

68099, 1,

68099, 2,

68899, 1,

68899, 2,

61500, 1,

61500, 2,

62700, 1,

62700, 2,

63900, 1,

63900, 2,

64500, 1,

64500, 2,

65300, 1,

65300, 2,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0 . S

-0.5
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66037, 1, 2
*EQUATION

3
66037, 2, 1

*EQUATION

3
66637, 1, 3
*EQUATION

3
66637, 2, 1
-EQUATION
3
67437, 1, I
*EQUATION

3
67437, 2,

*EQUATION

3
68037, 1,

*EQUATION
3
68037, 2,

*EQUATION
3
68837, 1,

*EQUATION
3
68837, 2,
***** 38

*EQUATION

3
61438, 1,

*EQUATION
3
61438, 2,

*EQUATION
3
62638, 1,

*EQUATION
3
62638, 2,

*EQUATION

3
63838, 1,
*EQUATION

3
63838, 2,

*EQUATION
3
64438, 1,
*EQUATION

3
64438, 2,

*EQUATION
3
65238, 1,
*EQUATION

3
65238, 2,
*EQUATION

3
66038, 1,
*EQUATION

3
66038, 2,
*EQUATION

3
66638, 1,

1.0,

1 . 0 ,1 .0,

L.O ,

1.0,

L.0,

1I .0,

1.0,

1.0,

1. 0 ,

1. 0 ,

1. 0,

1 .0,

1. 0 ,

1.0,

1.0,

1.0,

1 .0,

1. 0 ,

1. 0 ,

1. 0,

1.0,

66099,

66099,

66699,

66699,

67499,

67499,

68099,

68099,

68899,

68899,

61500,

61500,

62700,

62700,

63900,

63900,

64500,

64500,

65300,

65300,

66100,

66100,

66700,

1,

2,

1,

2,

1,

2,

1,

2,

I1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

I1,

2 ,

I1,

2 ,

1 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

I-0.5,

-0.5,

66100,

66100,

66700,

66700,

67500,

67500,

68100,

68100,

68900,

68900,

61501,

61501,

62701,

62701,

63901,

63901,

64501,

64501,

65301,

65301,

66101,

66101,

66701,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5

-0 .5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

*EQUATION
3
66638, 2,

*EQUATION

3
67438, 1,

*EQUATION

3
67438, 2,

*EQUATION
3
68038, 1,
*EQUATION
3
68038, 2,

*EQUATION

3
68838, 1,

*EQUATION
3

68838, 2,
***** 39

*EQUATION
3
61439, 1,
*EQUATION

3
61439, 2,

*EQUATION
3
62639, 1,

*EQUATION
3
62639, 2,
*EQUATION

3
63839, 1,

*EQUATION
3
63839, 2,
*EQUATION
3
64439, 1,

*EQUATION
3
64439, 2,
*EQUATION
3
65239, 1,
*EQUATION

3
65239, 2,

*EQUATION
3
66039, 1,
*EQUATION
3
66039, 2,
*EQUATION

3
66639, 1,

*EQUATION
3
66639, 2,

*EQUATION

1. 0 ,

1.0,

1. 0 ,

1. 0 ,

1. 0,

1.0,

1.0,

1. 0 ,

1.0,

1. 0 ,

1. 0 ,

1.0,

1. 0 ,

1. 0,

1.0,

1.0,

1 .0,

1. 0,

1.0,

1. 0,

1. 0,

66700,

67500,

67500,

68100,

68100,

68900,

68900,

61501,

61501,

62701,

62701,

63901,

63901,

64501,

64501,

65301,

65301,

66101,

66101,

66701,

66701,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

66701,

67501,

67501,

68101,

68101,

68901,

68901,

61502,

61502,

62702,

62702,

63902,

63902,

64502,

64502,

65302,

65302,

66102,

66102,

66702,

66702,

2,

1 ,

2,

1,

2,

1,

2,

1,

2 ,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

3

67439, 1, 1.0,
*EQUATION

3

67501, 1, -0.5, 67502, 1, -0.5
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67439, 2, 1.0, 67501, 2, -0.5, 67502,

*EQUATION
3
68039, 1, 1.0,
*EQUATION

3
68039, 2, 1.0,

*EQUATION
3
68839, 1, 1.0,
*EQUATION

3
68839, 2, 1.0,

***** 40

*EQUATION

3
61440, 1, 1.0,

*EQUATION

3
61440, 2, 1.0,

*EQUATION
3
62640, 1, 1.0,

*EQUATION

3

68101,

68101,

68901,

68901,

61502,

61502,

62702,

1,

2,

I1,

2 ,

-0.5,

-0.5,

-0.5,

-0.5,

68102,

68102,

68902,

68902,

2,

1,

2,

1 ,

2 ,

62640, 2, 1.0, 62702,

*EQUATION
3
63840, 1, I
*EQUATION

3
63840, 2, 1

*EQUATION
3
64440, 1,

*EQUATION
3
64440, 2,

*EQUATION
3
65240, 1,
*EQUATION

3
65240, 2,
*EQUATION

3
66040, 1,
*EQUATION
3
66040, 2,

*EQUATION

3
66640, 1,

*EQUATION

3
66640, 2,

*EQUATION
3
67440, 1,
*EQUATION

3
67440, 2,
*EQUATION

3
68040, 1,

*EQUATION

3
68040, 2,

*EQUATION

1.0,

1 . 0 ,

1.0,

1. 0 ,

1. 0 ,

1. 0,

1. 0 ,

1.0,

1. 0,

1. 0,

1.0,

1.0,

1. 0,

63902,

63902,

64502,

64502,

65302,

65302,

66102,

66102,

66702,

66702,

67502,

67502,

68102,

68102,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 .

2

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5

-0.5

* -0.5

-0.5

61503,

61503,

62703,

62703,

63903,

63903,

64503,

64503,

65303,

65303,

66103,

66103,

66703,

66703,

67503,

67503,

68103,

68103,

2 ,

2 ,

I1,

2 ,

I1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2

1

2

1

2

-0.5

-0 .5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

* -0.5

-0.5

-0.5

I-0.5

-0.5

I-0.5

-0.5

3
68840, 1,
*EQUATION

3
68840, 2,

***** 41

*EQUATION
3
61441, 1,
*EQUATION
3
61441, 2,
*EQUATION

3
62641, 1,

*EQUATION
3
62641, 2,

*EQUATION
3

63841, 1,
*EQUATION
3
63841, 2,
*EQUATION
3
64441, 1,
*EQUATION

3
64441, 2,

*EQUATION

3
65241, 1,

*EQUATION
3
65241, 2,
*EQUATION

3
66041, 1,
*EQUATION

3
66041, 2,

*EQUATION

3
66641, 1,
*EQUATION

3
66641, 2,

*EQUATION
3
67441, 1,
*EQUATION

3
67441, 2,

*EQUATION
3

68041, 1,
*EQUATION
3
68041, 2,

*EQUATION
3
68841, 1,
*EQUATION
3
68841, 2,
***** 42

1.0, 68902, 1, -0.5, 68903, 1, -0.5

1.0, 68902, 2, -0.5, 68903, 2, -0.5

1.0, 61503, 1, -0.5, 61504, 1, -0.5

1.0, 61503, 2, -0.5, 61504, 2, -0.5

1.0, 62703, 1, -0.5, 62704, 1, -0.5

1.0, 62703, 2, -0.5, 62704, 2, -0.5

1.0, 63903, 1, -0.5, 63904, 1, -0.5

1.0, 63903, 2, -0.5, 63904, 2, -0.5

1.0, 64503, 1, -0.5, 64504, 1, -0.5

1.0, 64503, 2, -0.5, 64504, 2, -0.5

1.0, 65303, 1, -0.5, 65304, 1, -0.5

1.0, 65303, 2, -0.5, 65304, 2, -0.5

1.0, 66103, 1, -0.5, 66104, 1, -0.5

1.0, 66103, 2, -0.5, 66104, 2, -0.5

1.0, 66703, 1, -0.5, 66704, 1, -0.5

1.0, 66703, 2, -0.5, 66704, 2, -0.5

1.0, 67503, 1, -0.5, 67504, 1, -0.5

1.0, 67503, 2, -0.5, 67504, 2, -0.5

1.0, 68103, 1, -0.5, 68104, 1, -0.5

1.0, 68103, 2, -0.5, 68104, 2, -0.5

1.0, 68903, 1, -0.5, 68904, 1, -0.5

1.0, 68903, 2, -0.5, 68904, 2, -0.5

_ _ _ _ .

*EQUATION
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61442, 1, 1.0, 61504, 1, -0.5, 61505, 1, -0.5 3

*EQUATION 62643, 2, 1.0, 62706, 2, -0.5, 62707, 2, -0.5

3 *EQUATION

61442, 2, 1.0, 61504, 2, -0.5, 61505, 2, -0.5 3

*EQUATION 63843, 1, 1.0, 63905, 1, -0.5, 63906, 1, -0.5

3 *EQUATION

62642, 1, 1.0, 62704, 1, -0.5, 62705, 1, -0.5 3

*EQUATION 63843, 2, 1.0, 63906, 2, -0.5, 63907, 2, -0.5

3 *EQUATION

62642, 2, 1.0, 62704, 2, -0.5, 62705, 2, -0.5 3

*EQUATION 64443, 1, 1.0, 64505, 1, -0.5, 64506, 1, -0.5

3 *EQUATION

63842, 1, 1.0, 63904, 1, -0.5, 63905, 1, -0.5 3

*EQUATION 64443, 2, 1.0, 64506, 2, -0.5, 64507, 2, -0.5

3 *EQUATION

63842, 2, 1.0, 63904, 2, -0.5, 63905, 2, -0.5 3

*EQUATION 65243, 1, 1.0, 65305, 1, -0.5, 65306, 1, -0.5

3 *EQUATION

64442, 1, 1.0, 64504, 1, -0.5, 64505, 1, -0.5 3

*EQUATION 65243, 2, 1.0, 65306, 2, -0.5, 65307, 2, -0.5

3 *EQUATION

64442, 2, 1.0, 64504, 2, -0.5, 64505, 2, -0.5 3

*EQUATION 66043, 1, 1.0, 66105, 1, -0.5, 66106, 1, -0.5

3 *EQUATION

65242, 1, 1.0, 65304, 1, -0.5, 65305, 1, -0.5 3

*EQUATION 66043, 2, 1.0, 66106, 2, -0.5, 66107, 2, -0.5

3 *EQUATION

65242, 2, 1.0, 65304, 2, -0.5, 65305, 2, -0.5 3

*EQUATION 66643, 1, 1.0, 66705, 1, -0.5, 66706, 1, -0.5

3 *EQUATION

66042, 1, 1.0, 66104, 1, -0.5, 66105, 1, -0.5 3

*EQUATION 66643, 2, 1.0, 66706, 2, -0.5, 66707, 2, -0.5

3 *EQUATION

66042, 2, 1.0, 66104, 2, -0.5, 66105, 2, -0.5 3

*EQUATION 67443, 1, 1.0, 67505, 1, -0.5, 67506, 1, -0.5

3 *EQUATION

66642, 1, 1.0, 66704, 1, -0.5, 66705, 1, -0.5 3

*EQUATION 67443, 2, 1.0, 67506, 2, -0.5, 67507, 2, -0.5

3 *EQUATION

66642, 2, 1.0, 66704, 2, -0.5, 66705, 2, -0.5 3

*EQUATION 68043, 1, 1.0, 68105, 1, -0.5, 68106, 1, -0.5

3 *EQUATION

67442, 1, 1.0, 67504, 1, -0.5, 67505, 1, -0.5 3

*EQUATION 68043, 2, 1.0, 68106, 2, -0.5, 68107, 2, -0.5

3 *EQUATION

67442, 2, 1.0, 67504, 2, -0.5, 67505, 2, -0.5 3

*EQUATION 68843, 1, 1.0, 68905, 1, -0.5, 68906, 1, -0.5

3 *EQUATION

68042, 1, 1.0, 68104, 1, -0.5, 68105, 1, -0.5 3

*EQUATION 68843, 2, 1.0, 68906, 2, -0.5, 68907, 2, -0.5

3 ***** 44

68042, 2, 1.0, 68104, 2, -0.5, 68105, 2, -0.5 *EQUATION

*EQUATION 3

3 61444, 1, 1.0, 61507, 1, -0.5, 61508, 1, -0.5

68842, 1, 1.0, 68904, 1, -0.5, 68905, 1, -0.5 *EQUATION

*EQUATION 3

3 61444, 2, 1.0, 61507, 2, -0.5, 61508, 2, -0.5

68842, 2, 1.0, 68904, 2, -0.5, 68905, 2, -0.5 *EQUATION

***** 43 3
*EQUATION 62644, 1, 1.0, 62707, 1, -0.5, 62708, 1, -0.5

3 *EQUATION

61443, 1, 1.0, 61505, 1, -0.5, 61506, 1, -0.5 3

*EQUATION 62644, 2, 1.0, 62707, 2, -0.5, 62708, 2, -0.5

3 *EQUATION
61443, 2, 1.0, 61506, 2, -0.5, 61507, 2, -0.5 3

*EQUATION 63844, 1, 1.0, 63907, 1, -0.5, 63908, 1, -0.5

3 *EQUATION

62643, 1, 1.0, 62705, 1, -0.5, 62706, 1, -0.5 3

*EQUATION 63844, 2, 1.0, 63907, 2, -0.5, 63908, 2, -0.5
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*EQUATION

3
64444, 1, 1.0,
*EQUATION
3
64444, 2, 1.0,
*EQUATION

3
65244, 1, 1.0,
*EQUATION
3
65244, 2, 1.0,
*EQUATION

3
66044, 1, 1.0,
-EQUATION
3
66044, 2, 1.0,
*EQUATION

3
66644, 1, 1.0,
*EQUATION

3
66644, 2, 1.0,

*EQUATION
3
67444, 1, 1.0,
*EQUATION

3
67444, 2, 1.0,
*EQUATION
3
68044, 1, 1.0,
*EQUATION

3
68044, 2, 1.0,

*EQUATION

3
68844, 1, 1.0,
*EQUATION
3
68844, 2, 1.0,
***** 45
*EQUATION

3
61445, 1, 1.0,
*EQUATION

3
61445, 2, 1.0,

*EQUATION

3
62645, 1, 1.0,
*EQUATION
3
62645, 2, 1.0,
*EQUATION

3
63845, 1, 1.0,
*EQUATION
3
63845, 2, 1.0,
*EQUATION

3
64445, 1, 1.0,
*EQUATION

3
64445, 2, 1.0,
*EQUATION

3

64507,

64507,

65307,

65307,

66107,

66107,

66707,

66707,

67507,

67507,

68107,

68107,

68907,

68907,

61508,

61508,

62708,

62708,

63908,

63908,

64508,

64508,

1,

2 ,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5,

-0 .5,

-0.5,

-0.5,

-0 .5,

-0 .5,

-0.5,I

-0 .5,

-0.5 ,

-0 .5,

-0 .5,

-0.5,I

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0.5,

-0 .5,

-0 .5,

64508,

64508,

65308,

65308,

66108,

66108,

66708,

66708,

67508,

67508,

68108,

68108,

68908,

68908,

61509,

61509,

62709,

62709,

63909,

63909,

64509,

64509,

-0 . 5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0 .5

-0 .5

-0.5

-0 .5

-0 .5

-0 .5

-0.5

-0 .5

-0 . S

-0 .5

-0.5

-0 .5

-0 .5

-0 .5

65245, 1, 1.0,
*EQUATION
3
65245, 2, 1.0,
*EQUATION
3
66045, 1, 1.0,

*EQUATION
3
66045, 2, 1.0,
*EQUATION
3
66645, 1, 1.0,
*EQUATION
3
66645, 2, 1.0,
*EQUATION
3
67445, 1, 1.0,
*EQUATION
3
67445, 2, 1.0,

*EQUATION
3

68045, 1, 1.0,
*EQUATION
3
68045, 2, 1.0,
*EQUATION
3
68845, 1, 1.0,
*EQUATION
3
68845, 2, 1.0,
***** 46

*EQUATION
3
61446, 1, 1.0,

*EQUATION
3
61446, 2, 1.0,
*EQUATION
3
62646, 1, 1.0,
*EQUATION
3
62646, 2, 1.0,
*EQUATION

3
63846, 1, 1.0,

*EQUATION
3
63846, 2, 1.0,
*EQUATION
3
64446, 1, 1.0,

*EQUATION
3
64446, 2, 1.0,
*EQUATION

3
65246, 1, 1.0,

*EQUATION
3
65246, 2, 1.0,
*EQUATION

3

65308,

65308,

66108,

66108,

66708,

66708,

67508,

67508,

68108,

68108,

68908,

68908,

61509,

61509,

62709,

62709,

63909,

63909,

64509,

64509,

65309,

65309,

-0 . 5,

-0 . 5,

-0 . 5,

-0.5,

-0 .5,

-0.5,

-0 .5,

-0 . 5,

-0 . 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 . 5,

-0. 5,

-0.5,

-0 . 5,

65309,

65309,

66109,

66109,

66709,

66709,

67509,

67509,

68109,

68109,

68909,

68909,

61510,

61510,

62710,

62710,

63910,

63910,

64510,

64510,

65310,

65310,

-0.5

-0.5

-0.5

- 0. 5

-0. 5

-0 .5

-0 .5

-0 .5

-0.5

-0.5

-0 .5

-0 .5

-0 .5

-0.5

-0.5

- 0 .5

-0.5

-0 .5

-0.5

-0.5

-0.5

-0 . S

1 ,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,
66046, 1, 1.0, 66109, 1,

*EQUATION

-0.5, 66110, 1, -0.5
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3 *EQUATION

66046, 2, 1.0, 66109, 2, -0.5, 66110, 2, -0.5 3

* EQUATION 67447, 1, 1.0, 67510, 1, -0.5, 67511, 1, -0.5

3 *EQUATION

66646, 1, 1.0, 66709, 1, -0.5, 66710, 1, -0.5 3

*EQUATION 67447, 2, 1.0, 67510, 2, -0.5, 67511, 2, -0.5

3 *EQUATION

66646, 2, 1.0, 66709, 2, -0.5, 66710, 2, -0.5 3

*EQUATION 68047, 1, 1.0, 68110, 1, -0.5, 68111, 1, -0.5

3 *EQUATION

67446, 1, 1.0, 67509, 1, -0.5, 67510, 1, -0.5 3

*EQUATION 68047, 2, 1.0, 68110, 2, -0.5, 68111, 2, -0.5

3 *EQUATION

67446, 2, 1.0, 67509, 2, -0.5, 67510, 2, -0.5 3

*EQUATION 68847, 1, 1.0, 68910, 1, -0.5, 68911, 1, -0.5

3 *EQUATION

68046, 1, 1.0, 68109, 1, -0.5, 68110, 1, -0.5 3

*EQUATION 68847, 2, 1.0, 68910, 2, -0.5, 68911, 2, -0.5

3 ***** 48

68046, 2, 1.0, 68109, 2, -0.5, 68110, 2, -0.5 *EQUATION

*EQUATION 3

3 61448, 1, 1.0, 61511, 1, -0.5, 61512, 1, -0.5

68846, 1, 1.0, 68909, 1, -0.5, 68910, 1, -0.5 *EQUATION

*EQUATION 3

3 61448, 2, 1.0, 61511, 2, -0.5, 61512, 2, -0.5

68846, 2, 1.0, 68909, 2, -0.5, 68910, 2, -0.5 *EQUATION

***** 47 3

*EQUATION 62648, 1, 1.0, 62711, 1, -0.5, 62712, 1, -0.5

3 *EQUATION

61447, 1, 1.0, 61510, 1, -0.5, 61511, 1, -0.5 3

*EQUATION 62648, 2, 1.0, 62711, 2, -0.5, 62712, 2, -0.5

3 *EQUATION

61447, 2, 1.0, 61510, 2, -0.5, 61511, 2, -0.5 3

*EQUATION 63848, 1, 1.0, 63911, 1, -0.5, 63912, 1, -0.5

3 *EQUATION

62647, 1, 1.0, 62710, 1, -0.5, 62711, 1, -0.5 3

*EQUATION 63848, 2, 1.0, 63911, 2, -0.5, 63912, 2, -0.5

3 *EQUATION

62647, 2, 1.0, 62710, 2, -0.5, 62711, 2, -0.5 3

*EQUATION 64448, 1, 1.0, 64511, 1, -0.5, 64512, 1, -0.5

3 *EQUATION

63847, 1, 1.0, 63910, 1, -0.5, 63911, 1, -0.5 3

*EQUATION 64448, 2, 1.0, 64511, 2, -0.5, 64512, 2, -0.5

3 *EQUATION

63847, 2, 1.0, 63910, 2, -0.5, 63911, 2, -0.5 3

*EQUATION 65248, 1, 1.0, 65311, 1, -0.5, 65312, 1, -0.5

3 *EQUATION

64447, 1, 1.0, 64510, 1, -0.5, 64511, 1, -0.5 3

*EQUATION 65248, 2, 1.0, 65311, 2, -0.5, 65312, 2, -0.5

3 *EQUATION

64447, 2, 1.0, 64510, 2, -0.5, 64511, 2, -0.5 3

*EQUATION 66048, 1, 1.0, 66111, 1, -0.5, 66112, 1, -0.5

3 *EQUATION

65247, 1, 1.0, 65310, 1, -0.5, 65311, 1, -0.5 3

*EQUATION 66048, 2, 1.0, 66111, 2, -0.5, 66112, 2, -0.5

3 *EQUATION

65247, 2, 1.0, 65310, 2, -0.5, 65311, 2, -0.5 3

*EQUATION 66648, 1, 1.0, 66711, 1, -0.5, 66712, 1, -0.5

3 *EQUATION

66047, 1, 1.0, 66110, 1, -0.5, 66111, 1, -0.5 3

*EQUATION 66648, 2, 1.0, 66711, 2, -0.5, 66712, 2, -0.5

3 *EQUATION

66047, 2, 1.0, 66110, 2, -0.5, 66111, 2, -0.5 3

*EQUATION 67448, 1, 1.0, 67511, 1, -0.5, 67512, 1, -0.5

3 *EQUATION

66647, 1, 1.0, 66710, 1, -0.5, 66711, 1, -0.5 3

*EQUATION 67448, 2, 1.0, 67511, 2, -0.5, 67512, 2, -0.5

3 *EQUATION

66647, 2, 1.0, 66710, 2, -0.5, 66711, 2, -0.5 3
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68048, 1, 1.0,
*EQUATION

3
68048, 2, 1.0,
*EQUATION

3
68848, 1, 1.0,
*EQUATION

3
68848, 2, 1.0,
***** 49
*EQUATION

3
61449, 1, 1.0,
*EQUATION

3
61449, 2, 1.0,

*EQUATION
3
62649, 1, 1.0,
*EQUATION

3
62649, 2, 1.0,
*EQUATION

3
63849, 1, 1.0,

*EQUATION

3
63849, 2, 1.0,
*EQUATION

3
64449, 1, 1.0,
*EQUATION

3
64449, 2, 1.0,

*EQUATION
3
65249, 1, 1.0,
*EQUATION

3
65249, 2, 1.0,

*EQUATION

3
66049, 1, 1.0,
*EQUATION

3
66049, 2, 1.0,
*EQUATION

3
66649, 1, 1.0,
*EQUATION

3
66649, 2, 1.0,
*EQUATION

3
67449, 1, 1.0,
*EQUATION

3
67449, 2, 1.0,
*EQUATION

3
68049, 1, 1.0,
*EQUATION

3
68049, 2, 1.0,

*EQUATION
3
68849, 1, 1.0,
*EQUATION

68111,

68111,

68911,

68911,

61512,

61512,

62712,

62712,

63912,

63912,

64512,

64512,

65312,

65312,

66112,

66112,

66712,

66712,

67512,

67512,

68112,

68112,

68912,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-0.5,

-0.5,

-0. 5,

-0 .5,

-0.5,

-0. 5,

-0. 5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0.5,

-0.5 ,

-0 .5,

-0.8,

-0.5 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

68112,

68112,

68912,

68912,

61513,

61513,

62713,

62713,

63913,

63913,

64513,

64513,

65313,

65313,

66113,

66113,

66713,

66713,

67513,

67513,

68113,

68113,

68913,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

-O.5

-0 .5

-0 .5

-0 .5

-0 .5

-0 .5

-0 .5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0 .5

-0.5

-0 .5

-0 .5

-0 .5

-0.5

-0 .5

-0 .5

-0 .5

3
68849, 2,
***** 50

*EQUATION
3
61450, 1,
*EQUATION

3
61450, 2,
*EQUATION

3
62650, 1,

*EQUATION
3
62650, 2,

*EQUATION

3
63850, 1,

*EQUATION
3
63850, 2,
*EQUATION

3
64450, 1,
*EQUATION
3
64450, 2,
*EQUATION

3
65250, 1,

*EQUATION

3
65250, 2,
*EQUATION
3
66050, 1,
*EQUATION

3
66050, 2,

*EQUATION
3
66650, 1,

*EQUATION

3
66650, 2,
*EQUATION
3
67450, 1,
*EQUATION
3
67450, 2,
*EQUATION

3
68050, 1,
*EQUATION

3
68050, 2,
*EQUATION

3
68850, 1,
*EQUATION

3
68850, 2,
***** 51

*EQUATION

1.0, 68912, 2, -0.5, 68913, 2, -0.5

1. 0 ,

1. 0 ,

1. 0,

1. 0,

1. 0,

1.0,

1. 0,

1. 0,

1.0,

1.0,

1. 0,

1. 0,

1.0,

1.0,

1 .0,

1. 0,

1.0,

1. 0,

1. 0 ,

1. 0,

61513,

61513,

62713,

62713,

63913,

63913,

64513,

64513,

65313,

65313,

66113,

66113,

66713,

66713,

67513,

67513,

68113,

68113,

68913,

68913,

-0.5, 61514,

-0.5, 61514,

-0.5, 62714,

-0.5, 62714,

-0.5, 63914,

-0.5, 63914,

-0.5, 64514,

-0.5, 64514,

-0.5, 65314,

-0.5, 65314,

-0.5, 66114,

-0.5, 66114,

-0.5, 66714,

-0.5, 66714,

-0.5, 67514,

-0.5, 67514,

-0.5, 68114,

-0.5, 68114,

-0.5, 68914,

-0.5, 68914,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0 .5

-0 .5

-0 .5

-0.5

-0.5

-0 .5

-0 .5

-0 .5

-0 . S

- .5

-0 .5

-0 .5

-0 .5

-0.5

-0 .5

-0.5

-0 .5

-0 .5

3

61451, 1, 1.0, 61514, 1, -0.5, 61515, 1, -0.5

*EQUATION
3
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61451, 2,

*EQUATION
3
62651, 1,
*EQUATION
3
62651, 2,
*EQUATION
3

63851, 1,
*EQUATION

3
63851, 2,
*EQUATION

3
64451, 1,
*EQUATION

3
64451, 2,
*EQUATION

3
65251, 1,
*EQUATION

3
65251, 2,
*EQUATION

3
66051, 1,
*EQUATION

3
66051, 2,
*EQUATION

3
66651, 1,

*EQUATION

3
66651, 2,

*EQUATION

3
67451, 1,
*EQUATION

3
67451, 2,

*EQUATION

3
68051, 1,
*EQUATION

3
68051, 2,
*EQUATION

3
68851, 1,
*EQUATION

3
68851, 2,
***** 52
*EQUATION

3
61452, 1,
*EQUATION

3
61452, 2,
*EQUATION

3
62652, 1,
*EQUATION

3
62652, 2,
*EQUATION

1.0, 61514, 2, -0.5, 61515,

1.0, 62714,

1. a,

1. 0 ,

1. 0 ,

1.0,

1. 0,

1. 0,

1.0,

1.0,

1.0,

1. 0,

1.0,

1. 0,

1 .0,

1. 0,

1. 0,

1. 0,

1.0,

1.0,

1. 0,

1. 0,

1.0,

62714,

63914,

63914,

64514,

64514,

65314,

65314,

66114,

66114,

66714,

66714,

67514,

67514,

68114,

68114,

68914,

68914,

61515,

61515,

62715,

62715,

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

62715,

62715,

63915,

63915,

64515,

64515,

65315,

65315,

66115,

66115,

66715,

66715,

67515,

67515,

68115,

68115,

68915,

68915,

61516,

61516,

62716,

62716,

2 ,

1,

2,

1,

2,

1 ,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

3

63852, 1,
*EQUATION

3
63852, 2,
*EQUATION
3
64452, 1,
*EQUATION

3
64452, 2,

*EQUATION

3
65252, 1,
*EQUATION

3
65252, 2,
*EQUATION
3
66052, 1,

*EQUATION
3
66052, 2,

*EQUATION
3
66652, 1,
*EQUATION
3
66652, 2,
*EQUATION
3
67452, 1,
*EQUATION
3
67452, 2,
*EQUATION

3
68052, 1,
*EQUATION
3
68052, 2,
*EQUATION
3
68852, 1,
*EQUATION

3
68852, 2,
***** 53
*EQUATION
3
61453, 1,
*EQUATION

3
61453, 2,
*EQUATION
3
62653, 1,
*EQUATION
3
62653, 2,

*EQUATION
3
63853, 1,
*EQUATION
3
63853, 2,

*EQUATION
3
64453, 1,

1.0,

1. 0,

1. 0,

1. 0,

1 .0,

1.0,

1. 0,

1. 0,

1. 0,

1 .0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1. 0,

1.0,

1 .0,

1 .0,

1.0,

1 .0,

1. 0,

1.0,

63915,

63915,

64515,

64515,

65315,

65315,

66115,

66115,

66715,

66715,

67515,

67515,

68115,

68115,

68915,

68915,

61516,

61516,

62716,

62716,

63916,

63916,

64516,

-0.5,

-0.5,

-0.5,

-0.5,

-0 5,

-0 5,

-0 5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

63916, 1,

63916, 2,

64516, 1,

64516, 2,

65316, 1,

65316, 2,

66116, 1,

66116, 2,

66716, 1,

66716, 2,

67516, 1,

67516, 2,

68116, 1,

68116, 2,

68916, 1,

68916, 2,

61517, 1,

61517, 2,

62717, 1,

62717, 2,

63917, 1,

63917, 2,

64517, 1,

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

-0.5

1 ,

2,

1,

2,

1,

2,

1,
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*EQUATION

3
64453, 2, 1
*EQUATION

3
65253, 1, I
*EQUATION
3
65253, 2, 2

*EQUATION

3
66053, 1, 2

*EQUATION

3
66053, 2, 1

*EQUATION

3
66653, 1, I
*EQUATION
3
66653, 2,
*EQUATION
3
67453, 1,

*EQUATION

3
67453, 2,
*EQUATION

3
68053, 1,
*EQUATION

3
68053, 2, 1

*EQUATION

3
68853, 1,

*EQUATION

3
68853, 2,

***** 54

*EQUATION

3
61454, 1,

*EQUATION

3
61454, 2,
*EQUATION

3
62654, 1,

*EQUATION
3
62654, 2,

*EQUATION
3
63854, 1,
*EQUATION

3
63854, 2,
*EQUATION

3
64454, 1,
*EQUATION
3
64454, 2,

1 .0,

..0,-. 0,

1.0,

L.0,

1. 0,

1. 0 ,

1. 0 ,

1. 0 ,

1. 0,

1 .0,

1. 0 ,

1. 0 ,
1 . 0 ,

1 . O ,

1. 0,

1.0,

1.0,1 . 0 ,

64516,

65316,

65316,

66116,

66116,

66716,

66716,

67516,

67516,

68116,

68116,

68916,

68916,

61517,

61517,

62717,

62717,

63917,

63917,

64517,

64517,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0 .5,

-0.5,

-0.5,

-0 .5,

-0 .5,

-0 .5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0 .5,

-0.5,

-0 .5,

-0.5,

-0 .5,

-0.5,

-0 . 5,

-0 .5,

-0.5,

-0.5,

64517,

65317,

65317,

66117,

66117,

66717,

66717,

67517,

67517,

68117,

68117,

68917,

68917,

61518,

61518,

62718,

62718,

63918,

63918,

64518,

64518,

2,

1,

2,

1,

2,

1,

2,

1 ,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-0 . 5

-0.5

-0.5

-0.5

-0.5

-0.5

-0 .5

-0.5

-0.5

-0.5.

-0.5

-0.5

-0 .5

-0 .5

-0 .5

-0 .5

-0 .5

-0.5

-0 .5

-0.5

-0.5

65254, 2, 1.0,
*EQUATION
3
66054, 1, 1.0,
*EQUATION
3
66054, 2, 1.0,

*EQUATION
3
66654, 1, 1.0,

*EQUATION

3
66654, 2, 1.0,

*EQUATION
3

67454, 1, 1.0,

*EQUATION
3
67454, 2, 1.0,
*EQUATION
3
68054, 1, 1.0,
*EQUATION
3
68054, 2, 1.0,

*EQUATION

3
68854, 1, 1.0,

*EQUATION
3
68854, 2, 1.0,

***** 55
*EQUATION
3
61455, 1, 1.0,

*EQUATION
3
61455, 2, 1.0,

*EQUATION

3
62655, 1, 1.0,

*EQUATION
3

62655, 2, 1.0,
*EQUATION
3
63855, 1, 1.0,

*EQUATION
3
63855, 2, 1.0,

*EQUATION
3

64455, 1, 1.0,

*EQUATION
3
64455, 2, 1.0,
*EQUATION
3
65255, 1, 1.0,

*EQUATION
3
65255, 2, 1.0,
*EQUATION

3
66055, 1, 1.0,

*EQUATION
3
66055, 2, 1.0,
*EQUATION

65317,

66117,

66117,

66717,

66717,

67517,

67517,

68117,

68117,

68917,

68917,

61518,

61518,

62718,

62718,

63918,

63918,

64518,

64518,

65318,

65318,

66118,

66118,

-0 . 5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0 .5,

-0.5,

-0.5,

-0.5,

-0.5,

-0.5,

65318,

66118,

66118,

66718,

66718,

67518,

67518,

68118,

68118,

68918,

68918,

61519,

61519,

62719,

62719,

63919,

63919,

64519,

64519,

65319,

65319,

66119,

66119,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2,

1,

2 ,

1 ,

2 ,

1 ,

2 ,

1 ,

2 ,

-O0 .S

-O0 . S

-0 .5

-0 .5

-O0 . S

-O0 . S

-O0 . S

-0 .5

-0.5

-O0 . S

-0.5

-0.5-O0 . S

-0.5-O0 . S

-0.5

-0.5

-O0 . S

-0.5

-0.5

-0.5

-0. 5

-0.5

-0. 5

-0 .5

1,

2,

1,

2,

1,

2,

1,

2,

1 ,

2 ,

1 ,

2 ,

*EQUATION
3
65254, 1, 1.0, 65317, 1, -0.5, 65318, 1, -0.5

*EQUATION
3

E-8-442



NEDO-10084-5
January 2002

3
66655, 1,
*EQUATION
3
66655, 2,

*EQUATION

3
67455, 1,
*EQUATION

3
67455, 2,
*EQUATION

3
68055, 1,
*EQUATION

3
68055, 2,
*EQUATION

3
68855, 1,

*EQUATION

1.0, 66718, 1, -0.5, 66719, 1, -0.5

1.0, 66718, 2, -0.5, 66719, 2, -0.5

1.0, 67518, 1, -0.5, 67519, 1, -0.5

1.0, 67518, 2, -0.5, 67519, 2, -0.5

*EQUATION
3
67456, 2, 1.0, 67519, 2, -0.5, 67520, 2, -0.5
*EQUATION
3
68056, 1, 1.0, 68119, 1, -0.5, 68120, 1, -0.5

*EQUATION
3
68056, 2, 1.0, 68119, 2, -0.5, 68120, 2, -0.5

*EQUATION

1 .0,

1 .0,

1 .0 ,

3

68856, 1,
*EQUATION

1.0, 68919, 1, -0.5, 68920, 1, -0.5

68118, 1, -0.5, 68119, 1, -0.5

68118, 2, -0.5, 68119, 2, -0.5

68918, 1, -0.5, 68919, 1, -0.5

3
68855, 2, 1.0, 68918, 2, -0.5, 68919, 2, -0.5

***** 56
*EQUATION
3
61456, 1, 1.0, 61519, 1, -0.5, 61520, 1, -0.5
*EQUATION

3
61456, 2, 1.0, 61519, 2, -0.5, 61520, 2, -0.5

*EQUATION

3
62656, 1, 1.0, 62719, 1, -0.5, 62720, 1, -0.5

*EQUATION

3
62656, 2, 1.0, 62719, 2, -0.5, 62720, 2, -0.5

*EQUATION

3
63856, 1, 1.0, 63919, 1, -0.5, 63920, 1, -0.5

*EQUATION
3
63856, 2, 1.0, 63919, 2, -0.5, 63920, 2, -0.5
*EQUATION

3
64456, 1, 1.0, 64519, 1, -0.5, 64520, 1, -0.5

*EQUATION

3
64456, 2, 1.0, 64519, 2, -0.5, 64520, 2, -0.5

*EQUATION

3
65256, 1, 1.0, 65319, 1, -0.5, 65320, 1, -0.5
*EQUATION

3
65256, 2, 1.0, 65319, 2, -0.5, 65320, 2, -0.5

*EQUATION

3
66056, 1, 1.0, 66119, 1, -0.5, 66120, 1, -0.5

*EQUATION

3
66056, 2, 1.0, 66119, 2, -0.5, 66120, 2, -0.5

*EQUATION

3
66656, 1, 1.0, 66719, 1, -0.5, 66720, 1, -0.5

*EQUATION

3
66656, 2, 1.0, 66719, 2, -0.5, 66720, 2, -0.5

*EQUATION

3
67456, 1, 1.0, 67519, 1, -0.5, 67520, 1, -0.5

3
68856, 2, 1.0, 68919, 2, -0.5, 68920, 2, -0.5
*************************** ******* ***********

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

** RIGID UNYIELDING TARGET
****************** ****** *** ***

*NODE, NSET=TARGETO
190000, 0.0, 0.0, -0.0

190001, -120.0, 0.0, -0.0
190002, 120.0, 0.0, -0.0

190003, 120.0, 50.0, -0.0
190004, -120.0, 50.0, -0.0
*NCOPY,SHIFT,CHANGE NU=-100000,OLD
SET=TARGETO,NEW SET=TARGET
-31.876, 0., 93.0
-31.876, 0., 93.0, -31.876, 1., 93.0, -270.0

*ELEMENT,TYPE=R3D4,ELSET=TARGET
90000,90001,90002,90003,90004
*RIGID BODY, ELSET=TARGET, REF NODE=90000

** TYPE 317 SST MOD
** DYNAMIC S-S CURVE
*MATERIAL, NAME=S317

*DENSITY
16.0461E-4
*ELASTIC
26.586, 0.3
*PLASTIC
60000., 0.
71000., 0.008
75000., 0.018
77300., 0.028
79300., 0.038
87000., 0.078

90500., 0.118
93700., 0.158

96000., 0.198
97800., 0.238
98800., 0.268
99500., 0.288
100000., 0.308
** TYPE 304 SST
** USING SANDIA DATA
*MATERIAL, NAME=S304

*DENSITY
7.5052E-4

*ELASTIC
27.06, 0.3
*PLASTIC
30000., 0.
35000., 0.002
37300., 0.004
38400., 0.006
39400., 0.008
40000., 0.010
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42900., 0.020
45400., 0.030

47900., 0.040

50400., 0.050
52900., 0.060

55400., 0.070
57900., 0.080

60400., 0.090
62900., 0.100
69150., 0.125
75400., 0.150

81650., 0.175
87900., 0.200

94150., 0.250
106650., 0.300
119150., 0.350

** FIN - TYPE 304 SST

*MATERIAL, NAME=FIN
*DENSITY
7.5052E-4
*ELASTIC
27.0E6, 0.3
*PLASTIC
30000., 0.
35000., 0.002

37300., 0.004

38400., 0.006
39400., 0.008

40000., 0.010
42900., 0.020

45400., 0.030

47900., 0.040
50400., 0.050

52900., 0.060
55400., 0.070

57900., 0.080
60400., 0.090

62900., 0.100
69150., 0.125

75400., 0.150
81650., 0.175

87900., 0.200
94150., 0.250

106650., 0.300
119150., 0.350

** TYPE 304 SST, DENSITY NOT ADJUSTED

*MATERIAL, NAME=S304A
*DENSITY
7.5052E-4
*ELASTIC
27.OE6, 0.3

*PLASTIC

30000., 0.
35000., 0.002
37300., 0.004

38400., 0.006
39400., 0.008

40000., 0.010
42900., 0.020

45400., 0.030
47900., 0.040

50400., 0.050
52900., 0.060

55400., 0.070
57900., 0.080

60400., 0.090
62900., 0.100

69150., 0.125
75400., 0.150

81650., 0.175
87900., 0.200

94150., 0.250

106650., 0.300

119150., 0.350

** TYPE 304 SST, DENSITY ADJUSTED TO INCLUDE

FUEL BUNDLE
*MATERIAL, NAME=S304B
*DENSITY
68.65E-4
*ELASTIC
27.0E6, 0.3
*PLASTIC
30000., 0.
35000., 0.002

37300., 0.004

38400., 0.006

39400., 0.008

40000., 0.010
42900., 0.020

45400., 0.030
47900., 0.040
50400., 0.050
52900., 0.060

55400., 0.070
57900., 0.080
60400., 0.090
62900., 0.100

69150., 0.125
75400., 0.150

81650., 0.175
87900., 0.200
94150., 0.250
106650., 0.300

119150., 0.350

** FOR BASKET SPACER DISKS
** ADJUSTING DENSITY TO INCLUDE POISON RODS

AND OTHER PARTS
*MATERIAL, NAME=S216A

*DENSITY
9.5956E-4
*ELASTIC
26.5E6, 0.3
*PLASTIC
60000., 0.

71000., 0.008
75000., 0.018
77300., 0.028
79300., 0.038
87000., 0.078

90500., 0.118
93700., 0.158
96000., 0.198
97800., 0.238
98800., 0.268
99500., 0.288

100000., 0.308

** TYPE 216 SST IS ASSUMED THE SAME AS 317

SST MOD
** USING 317 SST DYNAMIC S-S CURVE
*MATERIAL, NAME=S216

*DENSITY
7.5052E-4

*ELASTIC
26.5E6, 0.3

*PLASTIC
60000., 0.

71000., 0.008
75000., 0.018
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77300., 0.028

79300., 0.038
87000., 0.078

90500., 0.118
93700., 0.158

96000., 0.198
97800., 0.238
98800., 0.268

99500., 0.288

100000., 0.308
** RING = TYPE 216 SST (SAME AS 317 SST MOD)

** USING 317 SST DYNAMIC S-S CURVE

*MATERIAL, NAME=RING

*DENSITY
7.5052E-4

*ELASTIC
26.5E6, 0.3

*PLASTIC

60000., 0.
71000., 0.008

75000., 0.018
77300., 0.028
79300., 0.038

87000., 0.078
90500., 0.118

93700., 0.158

96000., 0.198
97800., 0.238
98800., 0.268

99600., 0.288
100000., 0.308

** DEPLETED URANIUM

** DENSITY = 1175 PCF

*MATERIAL, NAME=DURAN
*DENSITY
1.76E-3
*ELASTIC
26.OE6, 0.3
*PLASTIC

35000., 0.
60000., 0.06

** FUEL BUNDLE TOP/BOTTOM TIE PLATES - TYPE

304 SST
** ELASTIC ONLY, ADJUSTED TO 30 POUNDS/BUNDLE

(TOP AND BOTTOM)
*MATERIAL, NAME=S304F
*DENSITY
1.8145E-4
*ELASTIC

27.0E6, 0.3
ZIRCALOY 4 (IRRADIATED 12/2001

data *

** ZIRCALOY 4 (6.565 g/cc = 0.237 lb/inA3)

*MATERIAL, NAME=CLAD
*DENSITY

6.134E-4
*ELASTIC
12.1E6, 0.37
*PLASTIC
104000., 0.
119000., 0.009
** ZIRCALOY 4 CLADDING

** ADJUSTED DENSITY TO HAVE A WEIGHT OF 7.25

POUNDS PER ROD

*MATERIAL, NAME=CLADO
*DENSITY
36.865E-4
*ELASTIC

12.1E6, 0.37

*PLASTIC

104000., 0.
119000., 0.009
** ZIRCALOY 4 CLADDING, ADJUSTED DENSISTY

*MATERIAL, NAME=CLADI
*DENSITY

24.922E-4
*ELASTIC
12.1E6, 0.37
*PLASTIC

104000., 0.

119000., 0.009
** ZIRCALOY 4 for GRID SPACERS, ADJUSTED

DENSITY

*MATERIAL, NAME=CLADG
*DENSITY
6.849E-4
*ELASTIC
12.1E6, 0.37
*PLASTIC
104000., 0.
119000., 0.009
** ZIRCALOY 4 for GUIDE AND INST. TUBES,

ADJUSTED DENSITY

*MATERIAL, NAME=CLADT
*DENSITY
1.5435E-4

*ELASTIC
12.1E6, 0.37

*PLASTIC
104000., 0.

119000., 0.009

** ELEMENT SET DEFINITIONS

*ELSET, ELSET=OS

OSB, OSC, OSW
*ELSET, ELSET=DU

DUB, DUC, DUW
*ELSET, ELSET=IS

ISB, ISC, ISW
*ELSET, ELSET=CSKB
ISB, OSB, DUB
*ELSET, ELSET=CSKC
ISC, OSC, DUC
*ELSET, ELSET=CSKW
ISW, OSW, DUW, CFL

*ELSET, ELSET=CSKBD
OS, IS, DU, CFL

*ELSET, ELSET=CSKHD

CHDS, CHDU
*ELSET, ELSET=CASK

CSKBD, CSKHD
*ELSET, ELSET=TF
TFLG, TFST
*ELSET, ELSET=BF

BFLG, BFST
*ELSET, ELSET=RINGB
RING1, RING2
*ELSET, ELSET=RINGT
RING3, RING4
*ELSET, ELSET=RING

RING1, RING2, RING3, RING4

*ELSET,ELSET=BASK
SPDSK,TROD,FCH,FCA,FCB,FCC
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*ELSET,ELSET=FAROD
FARO,FARI
*ELSET,ELSET=FAG
FAGl,FAG2,FAG3,FAG4,FAGS,FAG6,FAG7,FAG8,FAG9,

FAGl0
*ELSET, ELSET=FUELA
FAROD,FAG,FABM,FATP,TUBEA
*ELSET,ELSET=ALLEL

CASK,BASK,TF,BF,RING,FUELA,FATSPR,FABSPR

** NODE SET DEFINITIONS

*NSET, NSET=CSKBD

OSB, OSC, WALL
*NSET, NSET=CSKHD

CHD,
*NSET, NSET=CASK
CSKBD, CSKHD
*NSET, NSET=TF
TFLG, TFST
*NSET, NSET=BF
BFLG, BFST

*NSET, NSET=RINGB
RING1, RING2

*NSET, NSET=RINGT
RING3, RING4

*NSET, NSET=RING
RING1, RING2, RING3, RING4

*NSET,NSET=BASK
SPDSK,TROD,FCH,FCA,FCB,FCC
*NSET,NSET=FAROD

FARO,FARS
*NSET, NSET=FUELA

FAROD,FABM,FATP
*NSET,NSET=ALLND

CASK,BASK,TF,BF,RING,FUELA,FATSPR,FABSPR
*NSET,NSET=YSYMM,GENERATE

30000, 30000, 1
90000, 90000, 1

** BOTTOM

1, 5, 1

501, 505, 1
1001, 1005, 1

1501, 1505, 1
2001, 2005, 1

21, 61, 20
521, 561, 20
1021, 1061, 20

1521, 1561, 20
2021, 2061, 20

91, 171, 20

591, 671, 20
1091, 1171, 20

1591, 1671, 20
2091, 2171, 20

29, 69, 20

529, 569, 20
1029, 1069, 20

1529, 1569, 20
2029, 2069, 20

107, 187, 20

607, 687, 20
1107, 1187, 20

1607, 1687, 20
2107, 2187, 20

** BOTTOM CORNER

221, 2221, 500

261, 2261, 500
301, 381, 40

801, 881, 40
421, 461, 40

921, 961, 40

1301, 1341, 40

1381, 1461, 40
1801, 1961, 40

2301, 2381, 40

253, 2253, 500

293, 2293, 500

333, 413, 40
833, 913, 40
453, 493, 40

953, 993, 40

1333, 1373, 40

1413, 1493, 40

1833, 1993, 40

2333, 2413, 40
** WALL

2221, 9021, 200
2261, 9061, 200

2301, 9501, 200
2341, 9541, 200

2381, 9581, 200

2253, 9053, 200

2293, 9093, 200

2333, 9533, 200

2373, 9573, 200

2413, 9613, 200

** HEAD

10501, 10505, 1

11001, 11005, 1

11501, 11505, 1

12001, 12005, 1

10521, 10561, 20

11021, 11061, 20

11521, 11561, 20

12021, 12061, 20

10591, 10671, 20

11091, 11171, 20

11591, 11671, 20
12091, 12171, 20

10221, 12221, 50

10261, 12261, 50

11301, 12301, 50

11341, 12341, 50
**

10529, 10569, 20

11029, 11069, 2C

11529, 11569, 20

12029, 12069, 20

10607, 10687, 20

11107, 11187, 20

11607, 11687, 20

12107, 12187, 2C

10253, 12253, SC
10293, 12293, SC

11333, 12333, 5C

11373, 12373, SC

** BOTTOM FINS

40001, 40115, 1

43601, 43715, 1

** TOP FINS

sooll, 50155, 1

53611, 53755, 1
** RINGS

15041, 15241, 4(

15073, 15193, 4(

15341, 15541, 41

15373, 15493, 4'

0
0
0
0

)00

)J
2
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16041, 16241, 40 33002, 33018, 1
16073, 16193, 40 33302, 33318, 1
16341, 16541, 40 32701, 33601, 300

16373, 16493, 40 32719, 33619, 300
17041, 17241, 40 32951, 33851, 300

17073, 17193, 40 32979, 33879, 300

17341, 17541, 40 ** TOP
17373, 17493, 40 33901, 33919, 1
18041, 18241, 40 34201, 34219, 1

18073, 18193, 40 ** CENTRAL FUEL CELL
18341, 18541, 40 20408, 34208, 300

18373, 18493, 40 20412, 34212, 300

** sPu 20409, 20411, 1
21002, 21018, 1 20709, 20711, 1

21302, 21318, 1 *BOUNDARY
20701, 21601, 300 90000, 1, 6

20719, 21619, 300 YSYMMYSYMM
20951, 21851, 300 *INITIAL CONDITIONS,TYPE=VELOCITY

20979, 21879, 300 ALLND,1,-528.0

** SP2 *

22502, 22518, 1 ** STEP 1
22802, 22818, 1
22201, 23101, 300 *STEP
22219, 23119, 300 *DYNAMIC, EXPLICIT

22451, 23351, 300 ,100.OE-3
22479, 23379, 300 *RESTART, WRITE, NUMBER INTERVAL=3

** SP3 **

24002, 24018, 1 ** DEFINE THE CONTACT SURFACES BETWEEN

24302, 24318, 1 ** THE CASK/FINS/RINGS AND THE TARGET

23701, 24601, 300 **

23719, 24619, 300 *SURFACE DEFINITION,NAME=TGTOP

23951, 24851, 300 TARGET,SPOS
23979, 24879, 300 *NSET, NSET=CASK180, GENERATE

** SP4 2807, 9607, 200
25502, 25518, 1 2808, 9608, 200

25802, 25818, 1 2809, 9609, 200

25201, 26101, 300 2810, 9610, 200

25219, 26119, 300 2811, 9611, 200

25451, 26351, 300 2812, 9612, 200

25479, 26379, 300 2813, 9613, 200

** SP5 *NSET, NSET=RING180, GENERATE

27002, 27018, 1 15063, 15073, 1
27302, 27318, 1 15103, 15113, 1

26701, 27601, 300 15143, 15153, 1
26719, 27619, 300 15183, 15193, 1

26951, 27851, 300 15363, 15373, 1
26979, 27879, 300 15403, 15413, 1

** SP6 15443, 15453, 1

28502, 28518, 1 15483, 15493, 1

28802, 28818, 1 16063, 16073, 1

28201, 29101, 300 16103, 16113, 1

28219, 29119, 300 16143, 16153, 1
28451, 29351, 300 16183, 16193, 1

28479, 29379, 300 16363, 16373, 1

** SP7 16403, 16413, 1

30002, 30018, 1 16443, 16453, 1

30302, 30318, 1 16483, 16493, 1

29701, 30601, 300 17063, 17073, 1
29719, 30619, 300 17103, 17113, 1
29951, 30851, 300 17143, 17153, 1
29979, 30879, 300 17183, 17193, 1

** SP8 17363, 17373, 1
31502, 31518, 1 17403, 17413, 1

31802, 31818, 1 17443, 17453, 1
31201, 32101, 300 17483, 17493, 1

31219, 32119, 300 18063, 18073, 1
31451, 32351, 300 18103, 18113, 1

31479, 32379, 300 18143, 18153, 1

** SP9 18183, 18193, 1
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18363, 18373, 1
18403, 18413, 1

18443, 18453, 1

18483, 18493, 1

*CONTACT NODE SET,NAME=SIDE180

TF,
BF,
CASK180,
RING180,
*CONTACT PAIR

SIDE180,TGTOP

** DEFINE THE CONTACT SURFACES BETWEEN

** THE CASK INSIDE SURFACE AND THE BASKET

*NSET, NSET=TRODNDB

20545,20555,20845,20855
*NSET, NSET=TRODNDT

34645,34655

*NSET, NSET=TRODND
TRODNDB, TRODNDT

*NSET, NSET=FCCBEB, GENERATE

20433, 20437, 1

20453, 20457, 1

20473, 20477, 1

20493, 20497, 1

20513, 20517, 1

20533, 20537, 1

*NSET, NSET=FCCBET, GENERATE

20733, 20737, 1

20753, 20757, 1

20773, 20777, 1

20793, 20797, 1

20813, 20817, 1

20833, 20837, 1

*CONTACT NODE SET,NAME=BASKO

SPlRNG,SP2RNG,SP3RNG,SP4RNG,SP5RNG,SP6RNG,SP7
RNG,SP8RNG,SP9RNG
SP1,TOP,TRODND,FCABEB,FCABET,FCBBEB,FCBBET,FC
CBEB,FCCBET,FCHBEB,FCHBET
*CONTACT NODE SET,NAME=BASKTP

TOP, TRODNDT
*ELSET, ELSET=CASKS2, GENERATE

1501, 1718, 1
*ELSET, ELSET=CASKS6, GENERATE

2221, 2252, 1

2421, 2452, 1

2621, 26S2, 1

2821, 2852, 1

3021, 3052, 1

3221, 3252, 1
3421, 3452, 1

3621, 3652, 1

3821, 3852, 1

4021, 4052, 1
4221, 4252, 1

4421, 4452, 1

4621, 4652, 1

4821, 4852, 1
5021, 5052, 1
5221, 5252, 1

5421, 5452, 1

5621, 5652, 1

5821, 5852, 1
6021, 6052, 1

6221, 6252, 1
6421, 6452, 1

6621, 6652, 1

6821, 6852, 1

7021, 7052, 1

7221, 7252, 1

7421, 7452, 1

7621, 7652, 1

7821, 7852, 1

8021, 8052, 1
8221, 8252, 1
8421, 8452, 1

8621, 8652, 1

8821, 8852, 1

*ELSET, ELSET=CASKS6A, GENERATE

10221, 10252, 1

*ELSET, ELSET=CASKS1, GENERATE

10501, 10718, 1

*SURFACE DEFINITION,NAME=CASKI1

CASKS2, S2

CASKS6, S6
*SURFACE DEFINITION,NAME=CASKI2

CASKS1, S1
CASKS6A, S6

*CONTACT PAIR

BASKO, CASKIl
*CONTACT PAIR

BASKTP, CASKI2

** DEFINE THE CONTACT SURFACES BETWEEN

** THE FUEL ROD OUTER LAYER WITH BOTTOM TIE

PLATE

*CONTACT NODE SET,NAME=FAROB,GENERATE

61001, 61056, 1

*SURFACE DEFINITION,NAME=FABMT

FABM, S2

** DEFINE THE CONTACT SURFACES BETWEEN

** THE FUEL ROD OUTER LAYER WITH TOP TIE

PLATE
**

*CONTACT NODE SET,NAME=FAROT,GENERATE

69201, 69256, 1

*SURFACE DEFINITION,NAME=FATPB

FATP, S1

** DEFINE THE CONTACT SURFACES BETWEEN

** THE FUEL CHANNEL A INSIDE SURFACE AND THE

FUEL BUNDLE A

*SURFACE DEFINITION,NAME=FCAISH

FCABE, S2
*SURFACE DEFINITION,NAME=FCAISL

FCAR, SPOS
FCAS, SPOS

*CONTACT NODE SET,NAME=FUELA

FUELA,

*CONTACT PAIR
FUELA, FCAISH

FUELA, FCAISL

*CONTACT NODE SET,NAME=FUELATP

FATP,
*CONTACT PAIR
FUELATP, CASKI2

** DEFINE THE CONTACT SURFACES BETWEEN

** OUTER FUEL RODS AND INNER FUEL RODS

*CONTACT NODE SET,NAME=FARO

FARO,
*SURFACE DEFINITION,NAME=FARI
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FARI, SNEG
*CONTACT PAIR

FARO, FARI

** FA FUEL ASSEMBLY INTERNALS (TOP)
**

** DEFINE THE CONTACT SURFACES BETWEEN

** THE CASK HEAD FUEL ASSEMBLY SPACER AND

HEAD

*SURFACE DEFINITION,NAME=FATSPTHD

FATSPR2, S2
*CONTACT PAIR, ADJUST=0.1, TIED

FATSPTHD, CASKI2

** DEFINE THE CONTACT SURFACES BETWEEN

** THE CASK HEAD FUEL ASSEMBLY SPACER AND

FUELA TOP

*SURFACE DEFINITION,NAME=FATSPTFA

FATSPR1, S1
*SURFACE DEFINITION,NAME=FATPT
FATP, S2
*CONTACT PAIR, WEIGHT=0.5
FATSPTFA, FATPT

** DEFINE THE CONTACT SURFACES BETWEEN

** THE FUEL CHANNEL A INSIDE SURFACE AND TOP

SPEACER A

*ELSET, ELSET=FCATFASP, GENERATE

33623, 33626, 1

33663, 33666, 1

33643, 33646, 1
33703, 33706, 1
33683, 33684, 1

33923, 33926, 1

33963, 33966, 1
33943, 33946, 1
34003, 34006, 1
33983, 33984, 1
*SURFACE DEFINITION,NAME=FCATFASP

FCATFASP, SPOS
*CONTACT NODE SET,NAME=FATSPR
FATSPR,
*CONTACT PAIR
FATSPR, FCATFASP

** FA FUEL ASSEMBLY INTERNALS (BOTTOM)

** DEFINE THE CONTACT SURFACES BETWEEN

** THE FUEL ASSEMBLY BOTTOM SPACER AND FCA

BOTTOM PLATE

*SURFACE DEFINITION,NAME=FABSPTBE

FABSPR1, S1
*SURFACE DEFINITION,NAME=FCABET

FCABE, S2
*CONTACT PAIR, WEIGHT=0.5

FABSPTBE, FCABET

** DEFINE THE CONTACT SURFACES BETWEEN
** THE FUEL ASSEMBLY BOTTOM SPACER AND FUELA

BOTTOM PLATE

*SURFACE DEFINITION,NAME=FABSPTBM

FABSPR2, S2
*SURFACE DEFINITION,NAME=FABMBM

FABM, S1
*CONTACT PAIR, WEIGHT=0.5
FABSPTBM, FABMBM

** DEFINE THE CONTACT SURFACES BETWEEN

** THE FUEL CHANNEL A INSIDE SURFACE AND

BOTTOM SPEACER A

*ELSET, ELSET=FCABTBSP, GENERATE

20723, 20726, 1
21023, 21026, 1

21323, 21326, 1
20764, 20766, 1
20783, 20784, 1
21064, 21066, 1
21083, 21084, 1
21364, 21366, 1
21383, 21384, 1
20803, 20806, 1

21103, 21106, 1

21403, 21406, 1
20743, 20746, 1
20763, 20763, 1
21043, 21046, 1
21063, 21063, 1
21343, 21346, 1
21363, 21363, 1
*SURFACE DEFINITION,NAME=FCABTBSP

FCABTBSP, SPOS
*CONTACT NODE SET,NAME=FABSPR

FABSPR,
*CONTACT PAIR

FABSPR, FCABTBSP
************************ ****** ***************

** DEFINE THE CONTACT SURFACES BETWEEN

** THE BOTTOM FINS AND THE CASK BOTTOM

*ELSET, ELSET=OSWS4, GENERATE

2341, 2372, 1
2541, 2572, 1
*SURFACE DEFINITION, NAME=BOSTBF
OSBS1
OSCS1
OSWS4,S4
*NSET, NSET=BFTBOS, GENERATE

40101, 40115, 1
40501, 40515, 1
40701, 40715, 1
40901, 40915, 1
41101, 41115, 1

41301, 41315, 1
41501, 41515, 1

41701, 41715, 1
41901, 41915, 1

42101, 42115, 1
42301, 42315, 1

42501, 42515, 1
42701, 42715, 1

42901, 42915, 1

43101, 43115, 1
43301, 43315, 1
43501, 43515, 1

43701, 43715, 1

45351,
45451,
45551,

45360,
45460,

4S560,

1
1

1
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45651, 45660, 1

45751, 45760, 1

45851, 45860, 1

45951, 45960, 1
46051, 46060, 1

46151, 46160, 1
46251, 46260, 1

46351, 46360, 1

46451, 46460, 1

46551, 46560, 1

46651, 46660, 1

46751, 46760, 1

46851, 46860, 1

*CONTACT NODE SET,NAME=BFTBOS

BFTBOS,
*CONTACT PAIR, ADJUST=0.5, TIED

BFTBOS,BOSTBF

** DEFINE THE CONTACT SURFACES BETWEEN

** THE TOP FINS AND THE CASK TOP HEAD

*ELSET, ELSET=HDS2, GENERATE

11501, 11832, 1

*ELSET, ELSET=HDS4, GENERATE

10801, 10832, 1

11301, 11332, 1

11801, 11832, 1

*SURFACE DEFINITION, NAME=HDTTF

HDS2,S2

HDS4,S4
*NSET, NSET=TFTHD, GENERATE

50011, 50051, 20

50061, 50071, 1

50411, 50451, 20

50461, 50471, 1
50611, 50651, 20

50661, 50671, 1

50811, 50851, 20

50861, 50871, 1

51011, 51051, 20

51061, 51071, 1

51211, 51251, 20

51261, 51271, 1

51411, 51451, 20

51461, 51471, 1

51611, 51651, 20
51661, 51671, 1

51811, 51851, 20

51861, 51871, 1

52011, 52051, 20

52061, 52071, 1

52211, 52251, 20

52261, 52271, 1

52411, 52451, 20

52461, 52471, 1

52611, 52651, 20

52661, 52671, 1

52811, 52851, 20

52861, 52871, 1

53011, 53051, 20

53061, 53071, 1

53211, 53251, 20
53261, 53271, 1

53411, 53451, 20

53461, 53471, 1

53611, 53651, 20

53661, 53671, 1

55306, 55326, 10

55331, 55336, 1

55406, 55426, 10

55431, 55436, 1

55506, 55526, 10

55531, 55536, 1

55606, 55626, 10

55631, 55636, 1

55706, 55726, 10

55731, 55736, 1

55806, 55826, 10

55831, 55836, 1

55906, 55926, 10

55931, 55936, 1

56006, 56026, 10

56031, 56036, 1

56106, 56126, 10

56131, 56136, 1

56206, 56226, 10

56231, 56236, 1

56306, 56326, 10

56331, 56336, 1

56406, 56426, 10

56431, 56436, 1

56506, 56526, 10

56531, 56536, 1

56606, 56626, 10

56631,.56636, 1

56706, 56726, 10

56731, 56736, 1

56806, 56826, 10

56831, 56836, 1

*CONTACT NODE SET,NAME=TFTHD

TFTHD,
*CONTACT PAIR, ADJUST=0.5, TIED

TFTHD,HDTTF

** DEFINE THE CONTACT SURFACES BETWEEN

** THE TOP FINS THEMSELVES

*SURFACE DEFINITION, NAME=TFLG1

TFLG1,
*SURFACE DEFINITION, NAME=TFLG2

TFLG2,

*SURFACE DEFINITION, NAME=TFLG3

TFLG3,
*SURFACE DEFINITION, NAME=TFLG4

TFLG4,
*SURFACE DEFINITION, NAME=TFLG5

TFLG5,
*SURFACE DEFINITION, NAME=TFLG6

TFLG6,
*SURFACE DEFINITION, NAME=TFLG7

TFLG7,

*SURFACE DEFINITION, NAME=TFLG8

TFLG8,
*SURFACE DEFINITION, NAME=TFLG9

TFLG9,
*SURFACE DEFINITION, NAME=TFST1

TFST1,
*SURFACE DEFINITION, NAME=TFST2

TFST2,
*SURFACE DEFINITION, NAME=TFST3

TFST3,
*SURFACE DEFINITION, NAME=TFST4

TFST4,
*SURFACE DEFINITION, NAME=TFSTS

TFSTS,
*SURFACE DEFINITION, NAME=TFST6

TFST6,
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*SURFACE DEFINITION, NAME=TFST7

TFST7,
*SURFACE DEFINITION, NAME=TFST8

TFST8,
*CONTACT PAIR, WEIGHT=0.5

TFLG1,TFSTI
*CONTACT PAIR, WEIGHT=0.5

TFST1,TFLG2
*CONTACT PAIR, WEIGHT=0.5

TFLG2,TFST2
*CONTACT PAIR, WEIGHT=0.5

TFST2,TFLG3
*CONTACT PAIR, WEIGHT=0.5

TFLG3,TFST3
*CONTACT PAIR, WEIGHT=0.5

TFST3,TFLG4
*CONTACT PAIR, WEIGHT=0.5

TFLG4,TFST4
*CONTACT PAIR, WEIGHT=0.5

TFST4,TFLG5
*CONTACT PAIR, WEIGHT=0.5

TFLGS,TFST5
*CONTACT PAIR, WEIGHT=0.5

TFSTS,TFLG6
*CONTACT PAIR, WEIGHT=0.5

TFLG6,TFST6
*CONTACT PAIR, WEIGHT=0.5

TFST6,TFLG7
*CONTACT PAIR, WEIGHT=0.5

TFLG7,TFST7
*CONTACT PAIR, WEIGHT=O.5

TFST7,TFLG8
*CONTACT PAIR, WEIGHT=0.5

TFLG8,TFST8
*CONTACT PAIR, WEIGHT=0.5

TFST8,TFLG9

** DEFINE THE CONTACT SURFACES BETWEEN

** THE BOTTOM FINS THEMSELVES

*SURFACE DEFINITION, NAME=BFLG1

BFLG1,
*SURFACE DEFINITION, NAME=BFLG2

BFLG2,
*SURFACE DEFINITION, NAME=BFLG3

BFLG3,
*SURFACE DEFINITION, NAME=BFLG4

BFLG4,
*SURFACE DEFINITION, NAME=BFLG5

BFLGS,
*SURFACE DEFINITION, NAME=BFLG6

BFLG6,
*SURFACE DEFINITION, NAME=BFLG7

BFLG7,
*SURFACE DEFINITION, NAME=BFLG8

BFLG8,
*SURFACE DEFINITION, NAME=BFLG9

BFLG9,
*SURFACE DEFINITION, NAME=BFST1

BFST1,
*SURFACE DEFINITION, NAME=BFST2

BFST2,
*SURFACE DEFINITION, NAME=BFST3

BFST3,
*SURFACE DEFINITION, NAME=BFST4

BFST4,
*SURFACE DEFINITION, NAME=BFSTS

BFST5,
*SURFACE DEFINITION, NAME=BFST6

BFST6,

*SURFACE DEFINITION, NAME=BFST7

BFST7,
*SURFACE DEFINITION, NAME=BFST8

BFST8,
*CONTACT PAIR, WEIGHT=0.5

BFLGl,BFST1
*CONTACT PAIR, WEIGHT=0.5
BFST1,BFLG2
*CONTACT PAIR, WEIGHT=0.5
BFLG2,BFST2

*CONTACT PAIR, WEIGHT=0.5

BFST2,BFLG3

*CONTACT PAIR, WEIGHT=0.5

BFLG3,BFST3
*CONTACT PAIR, WEIGHT=0.5

BFST3,BFLG4
*CONTACT PAIR, WEIGHT=0.5

BFLG4,BFST4
*CONTACT PAIR, WEIGHT=0.5

BFST4,BFLG5
*CONTACT PAIR, WEIGHT=0.5

BFLGS,BFST5
*CONTACT PAIR, WEIGHT=0.5

BFST5,BFLG6
*CONTACT PAIR, WEIGHT=0.5

BFLG6,BFST6
*CONTACT PAIR, WEIGHT=0.5

BFST6,BFLG7
*CONTACT PAIR, WEIGHT=0.5

BFLG7,BFST7
*CONTACT PAIR, WEIGHT=0.5

BFST7,BFLG8
*CONTACT PAIR, WEIGHT=0.5

BFLG8,BFST8
*CONTACT PAIR, WEIGHT=0.5

BFST8,BFLG9

** DEFINE THE CONTACT SURFACES BETWEEN

** THE BOTTOM FINS AND RING 1

*ELSET, ELSET=RING1TBF, GENERATE

15024, 15032, 1

15064, 15072, 1

15104, 15112, 1

15144, 15152, 1

*NSET, NSET=BFTRING1, GENERATE

42615, 42715, 20

42815, 42915, 20

43015, 43115, 20

43215, 43315, 20

43415, 43515, 20

43615, 43715, 20

46510, 46560, 10
46610, 46660, 10

46710, 46760, 10

46810, 46860, 10

*SURFACE DEFINITION,NAME=RING1TBF
RING1TBF, S1

*CONTACT NODE SET,NAME=BFTRING1

BFTRING1,
*CONTACT PAIR
BFTRING1, RINGITBF
**

** DEFINE THE CONTACT SURFACES BETWEEN

** THE TOP FINS AND RING 4
**

*ELSET, ELSET=RING4TTF, GENERATE
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18024, 18032, 1

18064, 18072, 1

18104, 18112, 1

18144, 18152, 1

*NSET, NSET=TFTRING4, GENERATE

52611, 52615, 1

52811, 52815, 1

53011, 53015, 1

53211, 53215, 1

53411, 53415, 1

53611, 53615, 1
**

56506, 56510, 1

56606, 56610, 1

56706, 56710, 1

56806, 56810, 1

*SURFACE DEFINITION,NAME=RING4TTF
RING4TTF, S2

*CONTACT NODE SET,NAME=TFTRING4

TFTRING4,
*CONTACT PAIR

TFTRING4, RING4TTF
* ***** ** *** *** *** **** *** *** ***

** OUTPUT DATA

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

*NSET, NSET=RFORCE
90000,
*NSET, NSET=DISP
5781, 5797, 5813

21001,21019,21230

34201,34219,34230
62001,63201,62008,63208,62015,63215,62022,632
22
62029,63229,62036,63236,62043,63243,62050,632
50
*HISTORY OUTPUT, TIME=1.E-4

*NODE HISTORY,NSET=RFORCE

RF,
*NODE HISTORY,NSET=DISP

A, V, U
*ENERGY HISTORY

ALLKE,
*FILE OUTPUT, NUMBER INTERVAL=100

*NODE FILE,NSET=RFORCE

RF,
*MONITOR,NODE=5797,DOF=l
*END STEP
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E-8.5.3 Checksheet

@Duratek CHECKLIST FOR CHECKING OF ANALYSIS/CALCULATIONS

Document Number/Revision NEDO-10084-5

Document Title: Appendix E-High Burn-up PWR Fuel Structural Assessment ABAQUS/Explicit Analysis

Preparer: SN Huang

Yes No NIA

[Xl I I I Problem completely defined.

[XI [ [I 1 Appropriate analytical method used.

[XI [I I [ Necessary assumptions are appropriate and explicitly stated.

[X] [ I I] Computer codes and data files documented.

[XI [I I I Data used in calculations explicitly stated in document.

[I [ I [XI Sources of non-standard formula/data are referenced and the correctness of the

reference verified.

IX] [I I I Data checked for consistency with original source information as applicable.

I] [I [X] Mathematical derivations checked including dimensional consistency of results.

[XI I I Models appropriate and used within range of validity or use outside range of
established validity justified.

[ I ] [XI Hand calculations checked for errors.

[XI I I I ] Code run streams correct and consistent with analysis documentation.

[XI [I I Code output consistent with input and with results reported in analysis

documentation.

[Xi I I I I Acceptability limits on analytical results applicable and supported. Limits checked
against sources.

[XI I [I Safety Margins consistent with good engineering practices.

[Xi I I [ I Conclusions consistent with analytical results and applicable limits.

[XI I [ I Results and concluisions address all points required in the problem statement.

I have checked the analysis! alculati and it is complete and accurate to the best of my knowledge.

Checker: SS Shira a G Date 0111 /1102

NOTE: Any hand calculations, notes or summaries generated as part of this check should be signed, dated,

and attached to this checklist. Material should be labeled and recorded so that it is intelligible to a

technically qualified third party.

OrSNW-oo 040ON
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, 'Packaging and Transportation of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or

other applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORTOF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Duratek VCTRA Technologies, Inc., application dated
140 Stoneridge Drive R 1995, as supplemented
Columbia, SC 29210 CV"N

4. CONDITIONS

This certificate is conditional upon fig I ments of 10 CFR Part 71, as applica ie naions specified below.

5.

(a) Packaging

(1) Model No, IF-3

(2) Descriptiof

A stainless len rd Th skiscylindrical in shape,
64 inches in i eter 1 Hong wit ximum cavity dimensions
of 37-1/2 i iameter b 1 s Shieldq, provided by 4 inches of
depleted uraniu r 1/8 inches of teel, d a 4 urn of 4-1/2 inches (550
gallons) of a water yene glycol mixtre.

Two closure heads are prqce,.4 e th shig n BWR and PWR fuel assemblies. The
heads are 304 stainless steed fo g d p tes which encase the 3-inch thick
depleted uranium shielding. Either closure head may be used for packaging solid irradiated
hardware.

The closure heads are secured to the cask body by means of 32, 1-3/4 inch studs and nuts.
The cask is sealed with a metallic ring gasket.

The cavity is penetrated by a vent line at the top and a drain line at the bottom. These lines
are sealed by bellows stainless steel globe valves and valved quick-disconnect couplings.
Stainless steel pipe caps may be used in lieu of the quick-disconnect couplings. The vent
line is also equipped with 350-400 psig rated rupture disk. All valves are housed in
protected boxes on the c sk exterior.

Ads~ I~g pUy9



NRC FORM 618- U.S. NUCLEAR REGULATORY COMMISSION

(8Z2=R)7 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

1. a CERTIFICATE NUMBER b REVISION NUMBER c.DOCKETNUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

9001 | 35 l 71-9001 1 USA/9001/B1 )F I 6 OF 9

5.(b)(1)(i) Contents - Type and form of material (continued)

Group Ill fuel assemblies

PW Ra BW Rb

Fuel form Clad U0 2 pellets

Zr

Clad U0 2 pellets

ZrCladding material

187

4.25

45,000 I

. ..
4. -1

5-?75 (8x8)
5.X5 (9x9)
7
8x8/9x9

0.483 (8x8)
0.440 (9x9)

0.640 (8x8)
0.566 (9x9)

rinilach, in

initial active fuel *Maximum
length, ir

144
1

150 (8x8)
146 (9x9)

Minimum initial top/bottom
blanket length, inc

6 6 (8x8)
6 (9x9)

Notes:

a The center fuel assembly location in the PWR basket must not contain a fuel
assembly, with the six PWR assemblies being placed in the six peripheral basket
positions.

b This fuel is only authorized for shipment in Cask Serial Nos. IF-303 and IF-304.

c Length of natural UO2 fuel above and below the enriched portion of the active fuel.



5.(b)(1) Contents - Type and form of material (continued)

(ii) Solid irradiated hardware, which may include fissile material, provided the quantity of
fissile material does not exceed a Type A quantity and does not exceed the mass
limits of 1O CFR §71.53. As needed, appropriate component spacers must be used
when loading irradiated hardware into the cask cavity to limit movement of the
contents during accident conditions of transport. Use of a steel liner is authorized
provided: (1) its outside dimensions are approximately those of the cask cavity inside
dimensions, (2) constructed of single thickness of steel plate with full penetration
welds, (3) thickness of steepla=dws not exceed one inch, and (4) the liner is
provided with a draS*, rti ,vter removal.

(2) Maximum quantity erial per package 4

Maximum dec heat per package not to exceed 40,000 do. Maximum 5,725
Btu/hr/PW b .Maximum 2,225 Btu/hr/BWR ass4

(i) SeveWR f blies for Group Il as described in 5.(b)(1)(i).

ji) SibWR fuel asI IIfor Gro' bed in 5.(i$)(i). The center fuel
as"ebly lo tio W tef I IIl PWR cQtents must not contain a
f uejsernb' i ~ sse ingRplaced4 fe six peripheral basket
Po itns .

(iii) Sev en 1 r s Ia, Id j Ill), or eighteen
unchkled e a and s described in 5.(b)(1)(i).

(iv) Above Issembies to L ' d inir restefle fuel baskets as shown in
GE Drawirfg . 15905238 - 6, Rev.8 an -S Duratek Drawing No. C-1 10-
B-57915-00 3v. 1, or PNSI Drawing No. 42c N\-3000, Sheets 1 through 9,
Rev. 1. * <

5. (c) Unloaded package - contents a m uantity of material

Greater than a Type A quantity of residual radioactive material consisting of mixed-fission
and activation products adhering to interior cavity and fuel basket surfaces.

(d) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control:

For Groups la, lb and 11 PWR and BWR
fuel assemblies as described in 5.(b)(1)(i) 0.4

For Group Ill PWR and BWR
fuel assemblies as described in 5.(b)(1)(i) 0.0



NRC FORM P18 U.S. NUCLEAR REGULATORY COMMISSION

1OCFR71 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

1. a. CERTIFICATE NUMBER b. REVISION NUMBER c.DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER I PAGE PAGES
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19. The cask may be wrapped with reinforced plastic during shipment, provided that the decay heat
of the contents does not exceed 1.5 KW. The reinforced plastic used to wrap the cask must not
be greater than 0.015 inches thick or have a thermal conductivity less than 0.0242 Btu/hr-ft-0F.
The reinforced plastic wrapping cannot be used as the cask surface for purposes of complying

iN1 with 10 CFR 71.87. 1.

The package authorized by the certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.

l
Expiration date: September 30, I

VECTRA Technologies,

VECTRA Technologies,
November 25, 1997;

Chem-Nuclear Systems
February 17, March 16,
April 23, 2001.
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ORIGINAL
August 14, 2001

Mr. Gene Carpenter
Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: Request for Withholding of Proprietary Information Entitled, "Hot Cell Examination
of Extended Bumup Fuel From Calvert Cliffs - 1," Volume 1, November 1993 (TR-
103302) and "Hot Cell Examination of Extended Burnup Fuel From Calvert Cliffs-l,
Volume 2, July 1994 (TR-103302)

Dear Mr. Carpenter:

This is a request under IOCFR2.,790(a)(4) that the NRC withhold from public disclosure
the Information identified in the enclosed affidavit consisting of EPRI owned proprietary
information as identified above (the "Infbrmation"). A copy of the Information and the
affidavit in support of this request are enclosed.

EPRI desires to disclose the Information in confidence to the NRC for informational
purposes to assist the NRC. EPRI would welcome any discussions with the NRC related
to the Information that the NRC desires to conduct.

The Information is for the NRC's internal use and may be used only for the purposes for
which it is disclosed by EPRI. The Information should not be otherwise used or disclosed
to any person outside the NRC without prior written permission from EPRI.

If you have any questions about the legal aspects of this request for withholding, please
do not hesitate to me at (650) 855-2845.

S,pceey 1

Mr. Bruce Braga
Electric Power Research Institute, Inc.

Encls. (2)
cc: Mr. Richard Easterling

CORPORATE HEADQUARTERS

3412 Hillview Avenue I Palo Alto CA 94304-1395 USA 1 650.855.2000 Customer Service 800.313.3774 www.epri.com
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AFFIDAVIT ORIGINAL
RE: Request for Withholding of Proprietary Information Entitled, "Hot Cell

Examination of Extended Burnup Fuel From Calvert Cliffs - 1," Volume 1,
November 1993 (TR-103302) and "Hot Cell Examination of Extended Burnup
Fuel From Calvert Cliffs-i, Volume 2, July 1994 (TR-103302) (the
"Information")

I, Bruce Braga, being duly sworn, depose and state as follows:

I am an Attorney at the Electric Power Research Institute, Inc. ("EPRI"), and I
specifically have been delegated responsibility for the Information listed above that is
sought under this affidavit to be withheld (the "Information") and authorized to apply for
its withholding on behalf of EPRI. This affidavit is submitted to the Nuclear Regulatory
Commission ("NRC") pursuant to 10 CFR 2.790 (a)(4) based on the fact that the
Information consists of trade secrets of EPRI and that the NRC will receive the
Information from EPRI under privilege and in confidence.

The basis for withholding such Information from the public is set forth below:

(1) The Information has been held in confidence by EPRI, its owner. All those
accepting copies of the Information must agree to preserve the confidentiality of the
Information.

(2) The Information is a type customarily held in confidence by EPRI and there is
a rational basis therefor. The Information is a type that EPRI holds in confidence by
means of a trade secret(s). This information is held in confidence by EPRI because
disclosing it would prevent EPRI from licensing the Information and collecting royalties.
Such royalty fees allow EPRI to recover its investment. If consultants and/or other
businesses providing services in the electric/nuclear power industry were able to publicly
obtain the Information, they would be able to use it commercially for profit and avoid
spending the large amount of money that EPRI was required to spend in preparation of
the Information. The rational basis that EPRI has for classifying the Information as a trade
secret(s) is justified by the Uniform Trade Secrets Act, which California adopted in 1984
and which has been adopted by over twenty states. The Uniform Trade Secrets Act
defines a "trade secret" as follows:

"Trade secret" means information, including a formula, pattern, compilation,
program, device, method, technique, or process, that:

(i) Derives independent economic value, actual or potential, from not being
generally known to the public or to other persons who can obtain economic value
from its disclosure or use; and



Page 2 ORIGINAL

(ii) Is the subject of efforts that are reasonable under the circumstances to
maintain its secrecy.

(3) The Information will be transmitted to the NRC in confidence.

(4) The Information is not available in public sources. EPRI developed the
Information only after making a determination that the Information was not available
from public sources. Developing the Information required a large expenditure of dollars
and EPRI employees' time. The money spent, plus the value of EPRI's staff time in
preparing the Information, shows that the Information is highly valuable to EPRI. Finally,
the Information was developed only after a long period of effort of at least several
months.

(5) A public disclosure of the Information would be highly likely to cause
substantial harm to EPRI's competitive position and the ability of EPRI to license the
Information both domestically and internationally. The Information can only be acquired
and/or duplicated by others using an equivalent investment of time and effort.

I have read the foregoing, and the matters stated therein are true and correct to the best of
my knowledge, information and belief. I make this affidavit under penalty of perjury
under the laws of the United States of America and under the laws of the State of
California.

Executed at 3412 Hiliview Avenue, Palo Alto, California being the premises and place of
business of the Electric Power Research Institute, Inc.

Bruce Braga

Subscribed and sworn before me this day: August 14, 2001

Nichole Alexandra Edraos, Notary Public

NICHOLE AlEXANDRA EDRAOS
ComA.Y 11295481

NOTARY MIBUiC-CAUFOMIA

My Com zpm. ksFth .2WO



AFFI DAVIT

STATE OF WASHINGTON )
) ss.

COUNTY OF BENTON )

1. My name is Jerald S. Holm. I am Manager, Product Licensing, for

Framatome ANP ("FRA-ANP"), and as such I am authorized to execute this Affidavit.

2. 1 am familiar with the criteria applied by FRA-ANP to determine whether

certain FRA-ANP information is proprietary. I am familiar with the policies established by

FRA-ANP to ensure the proper application of these criteria.

3. 1 am familiar with the FRA-ANP information contained in the enclosure to the

letter VNG:00:325 dated November 29, 2000, and referred to herein as "Document."

Information contained in this Document has been classified by FRA-ANP as proprietary in

accordance with the policies established by FRA-ANP for the control and protection of

proprietary and confidential information.

4. This Document contains information of a proprietary and confidential nature

and is of the type customarily held in confidence by FRA-ANP and not made available to the

public. Based on my experience, I am aware that other companies regard information of the

kind contained in this Document as proprietary and confidential.

5. This Document has been made available to the U.S. Nuclear Regulatory

Commission in confidence with the request that the information contained in the Document be

withheld from public disclosure.



6. The following criteria are customarily applied by FRA-ANP to determine

whether information should be classified as proprietary:

(a) The information reveals details of FRA-ANP's research and development

plans and programs or their results.

(b) Use of the information by a competitor would permit the competitor to

significantly reduce its expenditures, in time or resources, to design, produce,

or market a similar product or service.

(c) The information includes test data or analytical techniques concerning a

process, methodology, or component, the application of which results in a

competitive advantage for FRA-ANP.

(d) The information reveals certain distinguishing aspects of a process,

methodology, or component, the exclusive use of which provides a

competitive advantage for FRA-ANP in product optimization or marketability.

(e) The information is vital to a competitive advantage held by FRA-ANP, would

be helpful to competitors to FRA-ANP, and would likely cause substantial

harm to the competitive position of FRA-ANP.

7. In accordance with FRA-ANP's policies governing the protection and control

of information, proprietary information contained in this Document has been made available, on

a limited basis, to others outside FRA-ANP only as required and under suitable agreement

providing for nondisclosure and limited use of the information.

8. FRA-ANP policy requires that proprietary information be kept in a secured file

or area and distributed on a need-to-know basis.
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9. The foregoing statements are true and correct to the best of my knowledge,

information, and belief.

SUBSCRIBED before me this L Aidl'

day of H2001. .

a PUE

Susan K. McCoy E /
NOTARY PUBLIC, STATE OF WASI GTON
MY COMMISSION EXPIRES: 1/10/04


