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Wicteseieieierex  ANSYS QUTPUT DATA LISTING stk

*ex ANSYS REV 38122-PC/LIN-4.4 CP=  7.4]10 **+*
FOR SUPPQRT CALL ROBERT QUINN PHONE (408) 281-6151  TWX

NEW TITLE= SUPPORT ROD STRESS PASS
wiwsce GENERAL GRAPH POSTPROCESSOR (POST26) *****

ENTER /SHOW.DEVICE-NAME TQ ENABLE GRAPHIC DISPLAY
ENTER FINISH TO LEAVE POST26

ALL POST26 SPECIFICATIONS ARE RESET TO INITIAL DEFAULTS
MINIMUM TIME= 0.00000E+00 MAXIMUM TIME= 0.13700€E-01

xex NOTE  #a

REDEFINITION OF TIME RANGE ERASES ALL PREVIOUSLY STORED OR CALCULATED DATA
VARIABLE 2 IS ELEMENT 629 ITEM 26 NAME= 629 SII
VARIABLE 3 IS ELEMENT 630 ITEM 26 NAME= 630 SII
VARIABLE 4 IS ELEMENT 631 ITEM 26 NAME= 631 SII
VARIABLE 5 IS ELEMENT 632 ITEM 26 NAME= 632 SII
VARIABLE 6 IS ELEMENT 633 ITEM 26 NAME= 633 SII
VARIABLE 7 IS ELEMENT 628 ITEM 30 NAME= 628 SIJ
LABY GRAPH PLOT LABEL = SI
NEW TITLE= SUPPORT ROD S.I. VS. TIME, ELEM 628

SUMMARY OF VARIABLES STORED THIS srsp AND EXTREME VALUES
VARI TYPE IDENTIFIERS NAME = MINIMUM TIE  MAXIMM AT TIME
2ESTR 629 26 629 SII  339.1  0.2329E-03 0.3844E+05 0.3203€-02
JESTR 630 26 630 SII  628.0  0.2329E-03 0.5804E+05 0.3436E-02
JESTR 631 26 631 SII  621.8  0.2329E-03 0.5429E+05 0.3436E-02
5 ESTR 632 26 632 SII  615.5  0.2329E-03 0.5071E+05 0.3639E-02
6 ESTR 633 26 633511  609.3  0.2329€-03 0.4781E+05 0.3872E-02
7 ESTR 628 30 628 SIJ 261.1  0.2329£-03 0.3992E+05 0.3203€-02
VARIABLE 2 IS ELEMENT 540 ITEM 7 NAME= 540 FX
VARIABLE 3 IS ELEMENT 541 ITEM 1 NAME= 541 FX
STORAGE COMPLETE FOR 59 DATA POINTS

SUMMARY OF VARIABLES STORED THIS STEP AND EXTREME VALUES
VARI TYPE IDENTIFIERS NAME MINIMM AT TIME MAXTMUM AT TIME

2 ESTR 540 7 540 FX  -0.1374E+05 0.3436E-02 304.8 0.1348¢-01
JESTR 541 1 541 FX  -8525. 0.7774E-02 0.4997€+05 0.3436E-02

VARIABLE 4 IS 1.0000 TIMES VARIABLE 2 PLUS 1.0000 TIMES VARIABLE
PLUS 1.0000 TIMES VARIABLE 0

NEW TITLE= SUPPORT ROD/SPACER DISK #2 WELD SHEAR NODE 143
POST26 SUMMARY OF VARIABLE EXTREME VAL

VARI TYPE lDENTIFIERS NAME  MINIMM - AT TIME MAXIMM AT TIME

4 OPER 4 ADD FX -0.1020E+05 0.8444E-02 0.3811E+05 0.4105E-02
VARIABLE 2 IS ELEMENT 540 ITEM 11 NAME= 540 MY
VARIABLE 3 IS ELEMENT 541 ITEM 5 NAME= S41 MY -
VARIABLE 4 IS ELEMENT 540 ITEM 12 NAME= 540 MZ
VARIABLE S IS ELEMENT 541 ITEM 6 NAME= 541 MZ

STORAGE COMPLETE FOR™ ' 59 DATA POINTS
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SUMMARY OF VARIABLES STORED THIS STEP AND EXTREME VALUES
VAR TYPE IDENTIFIERS NAME T TIME MAXIMUM AT TIME

2 ESTR 540 11 540 MY  -0.4719E+05 0.4105€-02 0.1898E+05 0.8677E-02
JESTR 941 5 541 MY  -0.5681E+05 0.4105E-02 0.2098E+05 0.7774E-02
4 §STR 540 12 540 MZ  -0.6175E+05 0.4105€-02 0.2495E+05 0.8444€-02
5ESTR 541 6 541 MZ  -0.6934E+05 0.4105€-02 0.2935£+05 0.7978E-02

VARIABLE 6 IS 1.0000 TIMES VARIABLE 2 PLUS 1.0000 TIMES VARIABLE
PLUS 1.0000 TIMES VARIABLE 0

VARIABLE 7 IS 1.0000 TIMES VARIABLE 4 PLUS 1.0000 TIMES VARIABLE
PLUS 1.0000 TIMES VARIABLE 0

NEW TITLE= SUPPORT ROD/SPACER DISK #2 WELD SHEAR - NODE 143
POST26 SUMMARY OF VARIABLE EXTREME VALUES
VARI TYPE [IDENTIFIERS NAME MINIMM AT TIME MAXIMUM AT TIME

6 OPER 6 ADD MY -0.1040E+06 0.4105E-02 0.3646E+05 0.8677€-02
7 OPER 7 ADD M -0.1311E+06 0.4105E-02 0.5291€+05 0.8211E-02

VARIABLE 2 IS ELEMENT 617 ITEM 7 NAME= 617 FX
VARIABLE 3 IS ELEMENT 618 ITEM 1 NAME= 618 FX
STORAGE COMPLETE FOR 59 DATA POINTS

SUMMARY OF VARIABLES STORED THIS STEP AND EXTREME VALUES
VARI TYPE [DENTIFIERS NAME MINIMUM AT TIME MAXIMUM AT TIME

2 ESTR 617 7 617 FX  -0.1346E+06 0.3872€-02 -873.7 0.2329€-03
JESTR 618 1 618 FX 2270. 0.2329€-03 0.1595E+06 0.3872E-02

VARIABLE 4 IS 1.0000 TIMES VARIABLE 2 PLUS 1.0000 TIMES VARIABLE
PLUS 1.0000 TIMES VARIABLE 0

NEW TITLE= SUPPORT ROD/SPACER DISK #9 WELD SHEAR - NODE 843
VARL TYPE  DENTIFIERS NV NINRM AT TIVE . MALIMM AT TIE
4 OPER 4 ADD FX -4103. 0.1188£-01 0.2933E+05 0.3203E-02
VARIABLE 2 IS ELEMENT 617 ITEM 11 NAME= 617 MY
VARIABLE 3 IS ELEMENT 618 ITEM 5 NAME= 618 MY
VARIABLE 4 IS ELEMENT 617 ITEM 12 NAME= 617 MZ
VARIABLE 5 IS ELEMENT 618 ITEM 6 NAME=- 618 MZ
STORAGE COMPLETE FOR 59 DATA POINTS

SUMMARY OF VARIABLES STORED THIS STEP AND EXTREME VALUES
VARI TYPE IDENTIFIERS NAME MINIMM AT TIME MAXIMUM AT TIME

2ESTR 617 11 617 MY  -6860. 0.1188€-01 0.3746E+05 0.2737€-02
JESTR 618 5 613 MY  -0.1304E+05 0.1188€-01 0.4698E+05 0.2970E-02
4 ESTR 617 12 617MZ  -8796. 0.1211E-01 0.4794E+05 0.2737€-02
5 ESTR 618 6 618 M  -0.1732E+05 0.1211E-01 0.5617€+0S 0.2970£-02

VARIABLE 6 IS 1.0000 TIMES VARIABLE 2 PLUS 1.0000 TIMES VARIABLE
PLUS 1.0000 TIMES VARIABLE '

VARIABLE 7 [S 1.0000 TIMES VARIABLE 4 PLUS 1.0000 TIMES VARIABLE
PLUS 1.0000 TIMES VARIABLE 0

NEW TITLE= SUPPORT ROD/SPACER DISK #9 WELD I{HENTS - NODE 843
POST26 SUMMARY OF VARIABLE EXTREME V.
VARI TYPE IDENTIFIERS NAME MINIMM AT TIME MAXIMM AT TIME

6 QPER 6 ADD MY -0.1990E+05 0.1188E-01 0.8431E+05 0.2737E-02
7 OPER 7 ADD M -0.2611E+05 0.1211E-01 0.1040£+06 0.2737E-02

VARIABLE 2 IS ELEMENT 628 ITEM 7 NAME= 628 FX
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VARIABLE 3 IS ELEMENT 629 ITEM 1 NAME- 629 FX
STORAGE COMPLETE FOR 59 DATA POINTS

SUMMARY OF VARTABLES STORED THIS STEP AND EXTREME VALUES
VARI TYPE IDENTIFIERS NAME MINIMUM AT TIME MAXIMM AT TIME

2 ESTR 628 7 628 FX  -0.1470£+06 0.3872E-02 -1643. 0.2329E-03
JESTR 629 1 629 FX 2246. 0.2329€-03 0.1637€+06 0.4105€-02

VARIABLE 4 IS 1.0000 TIMES VARIABLE 2 PLUS 1.0000 TIMES VARIABLE
PLUS 1.0000 TIMES VARIABLE 0

NEW TITLE= SUPPORT ROD/TOP PLATE WELD SHEAR - NODE 943
POST26 SUMMARY OF VARIABLE EXTREME VALUES
VARI TYPE [DENTIFIERS NAME  MINIMM AT TIME MAXIMM AT TIME

4 OPER 4 ADD FX -7850. 0.1301E-01 0.2315E+05 0.1834E-02

VARIABLE 2 IS ELEMENT 628 ITEM 11 NAME=- 628 MY
VARIABLE 3 IS ELEMENT 629 ITEM 5 NAME= 629 MY
VARIABLE 4 IS ELEMENT 628 ITEM 12 NAME=- 628 MZ
VARIABLE 5 IS ELEMENT 629 ITEM 6 NAME= 629 MZ

STORAGE COMPLETE FOR 59 DATA POINTS

SUMMARY OF VARIABLES STORED THIS STEP AND EXTREME VALUES
VARI TYPE [IDENTIFIERS NAME MINIMM AT TIME MAXIMUM AT TIME

2ESTR 628 11 628 MY -0.1109€+05 0.1165€-01 0.4274E+05 0.2970€-02
3ESTR 629 S 629 MY  -9699. 0.1141€-01 0.3580E+05 0.3203E-02
4 ESTR 628 12 628 MZ  -0.1140E+05 0.1165E-01 0.3206€+05 0.2970€-02
5 ESTR 629 6 629 MZ  -0.1006E+05 0.1165E-01 0.2787E+05 0.3203E-02

VARIABLE 6 IS 1.0000 TIMES VARIABLE 2 PLUS 1.0000 TIMES VARIABLE
PLUS 1.0000 TIMES VARIABLE 0

VARIABLE 7 IS 1.0000 TIMES VARIABLE 4 PLUS 1.0000 TIMES VARIABLE
PLUS 1.0000 TIMES VARIABLE 0

NEW TITLE' SUPPORT ROD/TOP PLATE WELD MOMENTS - NODE 943
POST26 SUMMARY OF VARIABLE EXTREME VALUES
VARI TYPE IDENTIFIERS NAME MINIMM AT TIME MAXIMM AT TIME

6 OPER 6 ADD MY -0.2038E+05 0.1165€-01 0.7845E£+05 0.3203€-02
7 OPER 7 ADD M -0.2147€+05 0.1165£-01 0.5980E+05 0.2970E-02
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ook ANSYS  [NPUT DATA LISTING (FILELS) ik

/PREP7
/TITLE.1 174 TOP PLATE END DROP ANALYSIS
(¥ SPACER DISK ELEMENTS

ET.1.63
E**; D.U. SHIELD BLOCK ELEMENTS ***
Slalad POISON SHEET ELEMENTS

ET.3.4

g;** D.U. MASS ELEMENTS ***
KAN.Z

KAY.3.1

TREF.500

TUNIF.500

DENS.1.0.00073

NUXY.1.0.29

EX.1.26.2E6

DENS.2.0.00769

NUXY.2.0.29

£X.2.27.0E6

DENS. 3.0.00650

NUXY.3.0.29

£X.3.27.0E6

DENS.4.0.00879

NUXY.4.0.29

EX.4.27.0E6

DENS.5.0.00775

NUXY.5.0.29

EX.5.27.0E5

DENS.6.0.00073

NUXY.6.0.29

£X.6.27.0E6

C*+ REAL CONSTANTS

C** D.U. SHIELD BLOCK CASING BEAM PROPERTIES ***
Crr AREA 122, IYY,TKZ,TKY ***
R.1.8.475.0.323,24.99.7.5.1.13
C*** TOP PLATE THICKNESS *++

R.2.1.25
C*x POISON SHEET BEAM PROPERTIES **
C** AREA.IZZ,1YY.TKZ,TKY ***
R.8.1.875.0.00977.16.523.7.5.0.25
C*** NODE GENERATION
CsYs.1
N.1.18.655.-90
N.31,18.655.0
FILL
NGEN.2.31.1.31.1.-0.49

N.74.7.2.-16
NGEN.2.5.71.74.1..1.0
-81.9.

NGEN.§66.76.81.1..1.0

NGEN.2.7.82.88.1..1.0
12.2.-13

NGEN 2 9.89.97.1..1.0

N.107.13.2.-12

g 115.6.4.-11

N.115.7.2.-11 o

N.122.13.2.-11
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FILL
ueni:n.2.1s.1oa.us.1...375
NGEN.2.9.123.13é.1...375
N.147.13.2.-10.25

.148.13.6.-10.25
.149.14.6.-10.25

FiLL

N

N

N.150.0.-9.25
N.151..4.-9.25
N.152.6.4.-9.25
N.153.6.8.-9.25
N.154.7.2.-9.25
N.155.13.2.-9.25
N.156.13.6.-9.25
N.157.14.6.-9.25
NGEN,2,8.150.157.1..1.0
N,166,15.6,-8.25
NGEN.2.9.158.166.1..1.0
NGEN.2.9.167.175.1..1.0

NGEN.2.10. 176.185.1..1.0
NGEN.2.64,132.148.1..6.0
N,215.16.6.-4.25
FILL.212.215
N.216.0.-3.625
N.219.3.-3.625

FILL
N.220.3.8.-3.625
¥.226.9.8.-3.625

ILL
N.227.10.6.-3.625
N.233.16.6.-3.625

FILL
NGEN.2.18.216.219.1..0.625

0000 £
]

w

[=T o} ]

1..1.0
1..1.0

N.260.16.6. -
NGEN.3.7.254,260.1..1.0
C*+* ELEMENT GENERATION
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.99.98
92 10% 100

\J.\I\IZH\DO\O\mme#NO—‘
(’\ O
O

O B 52O WO 00 & £ $> = 000 00 D

£

£

E. 8.
£.98.99.109.108
E 00,101.116.115

1
EN
4
1
49,
108 109 124 123
GEN.7.1.-1
115.131.130
115.116.131
1237124 %33 132
130.131.140.139
131.116.141
131.141.140
116,117.142.141
EN.
12
12
1

E

E

E.

E.

E.

E.

E,

E.

E.

E.

E.

E

£

E

E.
£.132.133.151.150
£.139.140.153.152
£.140.141.154.153
£.147.148,156.155
£.148.149,157.156
£.149.51.157
£.51.52,157
£.150,151.159.158
£.152.153.161.160
£.153.154.162.161
£.155.156.164.163
£.156.157,165,164
£.157.52.166,165
£.52.53.166
£.158.159.168.167
£.160.161.170.169
E 161.162.171.170
E.
E.
E.
E.
E.

66 53. 54 175

£.172,173.182.181
EGEN.3.1.-1
£.175.54.185.184
£.54.55,185
£.176.177.187.186
£.178.179.189.188
£.179.180.190.189
E.181.182.192.191
EGEN.4.1.-1
€.55,56,185
£.185.56.195
E.186.187.197.196
£.188.189.204.203
E.189.190.205.204
£.191.192.212.211
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EGEN.4.1.-1
E.195.56.57
E.195.57.215
E.215.57.58
£.196.197.216
£.197.198.217.216
EGEN.3.1.-1
E.200.220.219
£.200.201.221.220
EGEN.3.1.-1
E.203.204.223
£.204.205.223
E.205, 206 224 223
€GEN.3.1

£.208. 227 226
£,208.209.228.227
EGEN.3.1,-1
£.211.212.230
E.212,213.231.230
EGEN.3.1.-1
E.215.58,233
£.216,217,235.234
EGEN.3.1.-1
£.219.238.237
E.219.220.238
E.220.239.238
£.220,221.240.239
EGEN.6.1.-1
E.226.246.245
E.226.227.246
E.227.247.246
E.227,228,248.247
EGEN.6.1.-1
£.233.58.59,253
€.237.238.255.254
£.238.239.256.255
€.245,246.258.257
£.246.247,259,258
£.253.59,60.260
E.254.255.262.261
E.255.256.263.262
E.257.258.265.264
E.258.259.266,265
£.260.60.61.267
£.261.262.269.268
E.262.263.270.269
E.264.265.272.271
E.265. 266 273 272
£.267.61.6

C+** DU CASING GENERATION
C+*x NODES

NSEL .NODE.63.70.1
NASEL .NODE.40.55.1
NASEL .NODE. 185
NASEL . NODE. 195
NASEL .NODE . 215
NASEL ,NODE. 233
NASEL . NODE ., 253
NASEL . NODE . 260
NASEL . NODE. 267
NASEL ,NODE . 274
NGEN.2.1000.ALL

NALL

Cr** ELEMENTS
TYPE.2

REAL.1

MAT. 3
E.1063.1064
EGEN.7.1.-1
MAT.4
€.1040.1041
EGEN.3.1.-1

MAT.S
E.1044,1045
EGEN.11.1.-1
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MAT.2

£.1185.1195
£.1195.1215
£.1215,1233
E.1233.1253
£.1253.1260
€.1260.1267
£.1267.1274

C*** POISON SHEET BEAM ELEMENTS
C*+** GEOMETRY GENERATION
CsYs.0

NROTAT,ALL

NSEL .NODE. 108,122, 1
NASEL .NODE.216.232
NASEL .NODE. 238
NASEL .NODE . 255
NASEL .NODE , 262
NASEL . NODE . 269
NASEL .NODE ., 132
NASEL .NODE . 150
NASEL . NODE . 158
NASEL . NODE . 167
NASEL .NODE.176
NASEL ,NODE. 186
NASEL, NODE, 196
NGEN.2.1000.ALL
ALL

N
TYPE.3
MAT.1

REAL.8
£,1108,1109
EGEN.14,1,-1

E.1255.1262
£.1262.1269
£.1132.1150
E£.1150.1158
£.1158.1167
E.1167.1176
E.1176.1186
E,1186.1196

C*** COUPLED NODES
C5YS.0

NROTAT ALL
CP.1,UY.216.1216
CPSGEN.17.1.1
CP,18.UY.108.1108
CPSGEN. 15.1.18
€P.35.UX.238,1238
CP.36.UZ.63.1063
CP.37.UX.65.1065
CP.38.UY.65.1065
CP.39.UZ.65.1065
CPSGEN.3.2.37
CPSGEN.3.2.38
CPSGEN.3.2.39
CP.46.UX.41.1041
CP.47.Uv.41.1041
CP,48.UZ.41.1041
CPSGEN.2,1.46
CPSGEN.2.1.47
CPSGEN.2.1.48
CP.52.UX.45.1045
CP.53.UY.45,1045
CP.54,UZ.45,1045
CPSGEN.5.2.52
CPSGEN.5.2.53
CPSGEN.5,2.54
CPSGEN.2.9.52
CPSGEN.2.9.53
CPSGEN.2.9.54
CP.70.UX.195.1195
CP.71.UX.233.1233
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CP.72.UX.260,1260
CP.73.UX 2671267
CP.74.UY.195.1195
CP.75.UY.233.1233
CP.76.UY.260.1260
CP.77.UY.267.1267
CP.78.UZ.195.1195
CP.79.UZ.233.1233
CP.80.UZ.260.1260
CP.81.UZ.267.1267
CP.82.UX.255.1255
CP.83,UX,262.1262
CP.84,UX.269.1269
€P.85.UZ.238,1238
CP.86.UZ.132.1132
CP.87.UZ2,196.1196
CP.88.Uz.232.1232
CP.89.UZ.118.1118

WSORT. X

C*** BOUNDARY CONDITIONS
SYMBC

SYMBC.0.2.0

D 93,Uz,0.0..95,1

D.102. U% ..104.1

.119.1
.932UX .0.0.

QO

95 1

Ob
[-13
£H
—

Joe; '.
—
o]

—
(Y]

N bt pot et s

LN

NN

=

w
[
<
(=]
[ =]
. \DO-

B

Pt ot
n~N
[$ 517X
oo
0
oo
OPPOOOQOOOOOQQ-

R
z
e

.1064 R0

s
(=}
£
(¥, ]
-]
o

oo
—
—c
O
U'IU'l
oo
[ Yen]
ODOOOOOO OOOOOOO—"—‘U’H—-H

D.1165.R0
M.147.UZ
M.216.UZ
M.269.UZ
TOTAL. 100
ITER.1.1.1
NLIST.ALL
ELIST.ALL
CPLIST.ALL
MPLIST ALL
RLIST.ALL
ETLIST.ALL
AFWRITE
FINISH
/INPUT, 27
FINISH
/PREP7

UME
/TIT%E .TOP PLATE TOP END DROP OISPLACEMENT PASS

KAY.3
KAY.8.0
C*** LOADING ***

IME.0.0
GP 70.1070.FZ.1€8.0.0
GP.40.1040.FZ,1€8.0.0
GP.43.1043.FZ.1€8.0.0
GP.44,1044.F7.1€8.0.0
GP.65,1065.FZ.1€8.0.0
GP.185.1185.FZ.1€8.0.0
GP.274.1274 F2.1€8.0.0
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GP.108.1108.F2.1E8.0.0
GP.109,1109.FZ.1€8.0.0
GP.110. 1110 FZ.1£8.0.0
GP.111.1111.FZ.1€8.0.0
GP.112. 1112 FZ.1£8.0.0
GP.113.1113.FZ.1€8.0.0
GP.114.1114.FZ.1£8.0.0
GP.115.1115.FZ.1E8.0.0
GP.116.1116.F2.1€8.0.0
GP.117.1117.F2.1£8.0.0
GP.119.1119.FZ.1E8.0.0
GP.120.1120.FZ.1E8.0.0
GP.121.1121.FZ.1E8.0.0
GP,122.1122.FZ.1E8.0.0
GP,216.1216.FZ.1€8.0.0
GP.217.1217.FZ.1€8.0.0
GP.218.1218.FZ.1€8.0.0
GP.219.1219.FZ.1€8.0.0
GP.220.1220.FZ.1€8.0.0
GP.221.1221.F2.1€8.0.0
GP.222.1222.FZ.1£8.0.0
GP.223.1223.FZ.1€8.0.0
GP.224.1224.F2.1€8.0.0
GP.225.1225.FZ 1E8. 8 8
.0.0
.0.0
.0.0
.0.0
.0.0
.0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

GP.231.1232.FZ.1E
GP.150. 1150 FZ 1E

mmon

GP.167. 8.
GP.176.1176.FZ. 1€8.
GP.186.1186.FZ. 1€8.
GP.255.1255.FZ. 1E8.
GP.262.1262.FZ . 1€8.
GP.269.1269.FZ. 1€8.
ACEL. ..0.0
LWRITE
TIME.0.3E-3
ITER 12, .1

ACEL . 108192

WRITE

TIME 0. 48E 3
ITER.

ACEL . ..47914
TIME.13.76-3
ITER.25, .1
ACEL,..0
LWRITE
SLOAD.1
AFWRITE
FINISH
/LNFREQ, 100
/INPUT 27

FINISH
/TITLE.TOP PLATE TOP END DROP STRESS PASS

/STRESS. . .5
TIME,13.7€-3
NSTRES, 50

T26
ESTR.2.117.72 N147
ESTR.3.40,72.N70
ESTR.4.184.72.N216
ESTR.5.217,87.N269
ESTR.6.59.87.N95
ESTR.7.37.82.N63
ESTR.8.162.72.N196
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/SHOW, ST147

/TITLE.END DROP S.I. (ELEM. 117. NODE 147)
/GRAPH, LABY PS1

/GRAPH, LABX . SEC.

PLVAR.2

/SHOW,S170

/TITLE END OROP S.I. (ELEM. 40, NODE 70)
/%HAR :
/TITLE END DROP S.I. (ELEM. 184, NODE 216)
PLVAR.4

/SHOW.S1269

/TITLE.END DROP S.I. (ELEM. 217. NODE 26%)
PLVAR.S

/SHOW,S195
JTITLE . END OROP S.1. (ELEM. 59, NODE 95)

PLVAR.6
/SHOW, ST69
/TITLE7END DROP S.1. (ELEM. 37. NODE 82)

PLV.

/SHOMW,S1196

/TIZ&EaEND DROP S.I. (ELEM. 162. NODE 196)

EXTREM.1.8.1

FILE.10

DISP.9.216.UZ,UZ

DISP.10.269.UZ.UZ

DISP.11.196.UZ.UZ

DISP,12.132.UZ.UZ

DISP.13.70.UZ.UZ

DISP.14, 147 vz.uz

/SHOW, DISP1

/TITLE.TOP PLATE END OROP DISP. VS. TIME (NODES 216 & 269)
/GRAPH.LABY . IN.

PLVAR, 9 10

/SHOW. D

/TITLE. TOP PLATE END DROP DISP. VS. TIME (NODES 196 & 132)
/GRAPH,LABY. IN.

PLVAR,11.12

/SHOW,DISP3

/TITLE.TOP PLATE END DROP DISP. VS. TIME (NODES 70 & 147)
/GRAPH, LABY. IN.

PLVAR,13.14

EXTREM.9.14.1

/QUTPUT

/EQF
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ckesowicioikr ANSYS QUTPUT DATA LISTING ki

*ex ANSYS REV 4.4 38122-PC/LIN-4.4 CP=  10.550 ****
FOR SUPPORT CALL ROBERT QUINN PHONE (408) 281-6151  TwWX

NEW TITLE= 1 1/4" TOP PLATE END DROP ANALYSIS
ke ANSYS STRESS PASS s
sk GENERAL GRAPH POSTPROCESSOR (POST26) o+

ENTER /SHOW.DEVICE-NAME TO ENABLE GRAPHIC DISPLAY
ENTER FINISH TO LEAVE POST26

ALL POST26 SPECIFICATIONS ARE RESET TO INITIAL DEFAULTS
VARIABLE 2 IS ELEMENT 117 ITEM 72 NAME= 117 N147
VARIABLE 3 IS ELEMENT 40 [ITEM 72 NAME= 40 N70
VARIABLE 4 IS ELEMENT 184 [ITEM 72 NAME- 184 N216
VARIABLE 5 IS ELEMENT 217 [ITEM 87 NAME= 217 N269
VARIABLE 6 IS ELEMENT 59 ITEM 87 NAME= 59 N95
VARIABLE 7 IS ELEMENT 37 ITEM 82 NAME= 37 N69
VARIABLE 8 IS ELEMENT 162 ITEM 72 NAME= 162 N196
/SHOW SWITCH PLOTS TO FILE SI147 - RASTER MODE.
NEW TITLE= END DROP S.I. (ELEM. 117. NOOE 147)

LABY GRAPH PLOT LABEL = PsSI
LABX GRAPH PLOT LABEL = SEC.
STORAGE COMPLETE FOR 49 DATA POINTS

SUMMARY OF VARIABLES STORED THIS STEP AND EXTREME VALUES
VARD TYPE IDENTIFIERS NAME MINIMM AT TIME MAXIMUM AT TIME

2 ESTR 117 72 117 N147  2139. 0.3014€-02 0.5123E+05 0.1644E-02
JESTR 40 72 40 N70  1337. 0.2729£-03 0.1188E+05 0.9315€-02
4 ESTR 184 72 184 N216 97.39 0.2729E-03 0.2703E+05 0.9042€-02
5 ESTR 217 87 217 N269 23.84 0.2729E-03 0.2084E+05 0.4109E-02
6 ESTR 59 87 59 NS5  3091. 0.1206E-01 0.1672E+06 0.1919€-02
7ESTR 37 82 37 N6  1685. 0.2741€-02 0.2037E+05 0.1233E-01
8 ESTR 162 72 162 N196 360.5 0.2729€-03 0.4254E+05 0.1096E-01

DATA FILE CHANGED TO FILELO

VARIABLE 9 IS 216 UZ

VARIABLE 10 IS 269 UZ

NEW TITLE= TOP PLATE END OROP DISP. VS. TIME (NODES 216 & 269)

LABY GRAPH PLOT LABEL = IN.

STORAGE COMPLETE FOR 4568 DATA POINTS

SUMMARY OF VARIABLES STORED THIS STEP AND EXTREME VALUES
VARI TYPE IDENTIFIERS NAME MINIMM AT TIME MAXIMM AT TIME

9 DISP 216 UZ 216 UZ -0.3684E-01 0.6655€-02 0.4183E-03 0.5488E-02
10 DISP 269 UZ 269 UZ -0.388BE-01 0.6397E-02 0.2518E-03 0.1363E-01
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wrrscicioorrik ANSYS INPUT DATA LISTING (FILEL8) itk

/PREP7
/TITBE ,0.U. SHIELD BLOCK BOTTOM END DROP ANALYSIS

ET.1.63

ET.2.45

Cx STAINLESS STEEL CASING MATERIAL PROPERTIES ***
DENS.1.0.000738

£X.1.25.8E6

NUXY.1,0.3

C*+* DEPLETED URANIUM MATERIAL PROPERTIES ***
DENS.2.0.001757

£X.2.26.5E6

NUXY.2.0.2

C*** COVER PLATE THICKNESS ***
R.1.0.06

C*;* COVER END THICKNESS ***
C*;* TOP/BOTTOM BAR THICKNESS ***
CHa* STUD PROPERTIES ***

CASING
C*I* BACK COVER PLATE
NII6 14.57

NGEN.8.16.1,16.1.0.1

o+ FRONT COVER PLAT bodaid
NGEN.2.128.1.16.15,
NGEN.2,128.3.14.11,
FILL.129.131.1
FILL.131.142

FILL,142.144
NGEN.8.16.129. 144,

Crex TP BAR NODES *+*
NGEN.2.157.114. 127.1.0.0.0.535
Cee* D ). CORE NODES **+*
NGEN.2.1000.1.270. 1
NGEN.8,14,1257.1270

C*+ BACK COVER PLATE ELEMENTS ol

REAL.1
E.1.2,18,17
EGEN.15,1.-1
EGEN.7.16.-16
C*r* FRONT COVER PLATE ELEMENTS ***
EGEN.2.128.-105
Cex END COVER ELEMENTS ***

REAL .2

E.l. 129 145,17

EGEN.7.16,-1

E.16. 144 160 32

EGEN.7.16,

CEZE BOTTOM BAR ELEMENTS **+*

E.l.2, 257 129
£.2.3,258.257
EGEN.13.1,-1

E. 15 16.144.270
E.129.257.130

E.257,258. 131 130
EGEN,13.1.-

E.270.144.143

C+** TOP BAR ELEMENTS **+*
£.113.114.271.241

E.114, 115 272.211
EGEN.13.1.-1
£.127.128.256.284
£.241.271,242
£.271,272.243,242
EGEN,.13.1.-1
£.284.256.255
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Cx** 0 . CORE ELEMENTS *+*
TYPE.2

MAT, 2
£.1001.1002.1257.1129.1017.1018.1271.1145
E.1002,1003,1258,1257.1018.1019.1272.1271
€GEN.13.1.-1
£.1015.1016.1144,1270.1031.1032.1160.1284
£.1129.1257.1130.1130.1145,1271.1146.1146
£.1257.1258.1131.1130.1271.1272.1147,1146
EGEN.13.1.-1
€.1270.1144,1143.1143.1284,1160.1159.1159
£.1017.1018,1271.1145,1033.1034,1285.1161
£.1018.1019,1272.1271.1034.1035.1286.1285
EGEN,13.1.-1
£.1031.1032.1160.1284.1047,1048.1176.1298
E.1145.1271,1146.1146.1161.1285.1162.1162
£.1271.1272,1147,1146.1285.1286.1163.1162
EGEN.13.1.-1
£.1284,1160.1159.1159.1298.1176.1175.1175
£.1033,1034,1285.1161.1049.1050,1299.1177
€.1034,1035,1286.1285.1050.1051.1300,1299

EGEN.13.1.-1

£.1047.1048,1176.1298.1063.1064,1192,1312
E.1161.1285,1162.1162.1177.1299.1178.1178
E.158?31286.1163.1162.1299.1300.1179.1178

EGEN.13.1.-1

€.1298,1176.1175.1175.1312.1192.1191.1191
£.1049,1050,1299.1177.1065.1066.1313.1193
Eééﬂsg3195111300.1299.1066.1067.1314.1313
£.1063.1064.1192.1312.1079.1080.1208.1326
£.1177.1299,1178.1178.1193.1313.1194,1194
£.1299.1300,1179.1178,1313.1314.1195.1194
EGEN,13.1.-1

£.1312.1192.1191.1191.1326.1208,1207.1207
€.1065.1066.1313.1193.1081.1082.1327.1209
€,1066,1067,1314.1313.1082,1083.1328.1327
EGEN.13.1.-1

E.1079,1080.1208.1326.1095.1096.1224.1340
£.1193.1313.1194.1194,1209,1327.1210.1210
£.1313,1314,1195.1194,1327.1328.1211.1210

EGEN.13.1.-1

E.1326.1208.1207.1207.1340.1224,1223,1223
E.1081.1082,1327.1209.1097.1098.1341.1225
E.108231?8311328.1327.1098.1099.1342.1341

EGEN,13.1.-

£.1095.1096.1224.1340.1111,1112,1240.1354
£.1209.1327.1210.1210.1225,1341.1226.1226
£.1327.1328,1211.1210.1341,1342,1227. 1226

EGEN,13.1.-1
E.1340.1224,1223.1223.1354,1240.1239,1239
£.1097.1098.1341,1225,1113.1114,1355.1241
£.1098,1099.1342,1341.1114.1115,1356.1355
EGEN,13.1.-1
€.1111.1112,1240.1354.1127.1128,1256.1368
£.1225.1341.1226.1226.1241,1355.1242. 1242
£.1341.1342,1227,1226.1355.1356.1243.1242
EGEN.13.1.-1
£.1354,1240.1239,1239,1368,1256.1255.1255
C** COUPLED NODES ***

CP.1.UX,1,1001

CPSGEN. 256.1.1

CP.257.UZ.1,1001

CPSGEN.256,1,257

CP,513.UY,1.1001

CPSGEN. 16.1.513

CP.529.UY.129.1129

CPSGEN.16.1.529

CP,545.UY,257.1257

CPSGEN. 14.1,545

Ca** BOUNDARY CONSTRAINTS
0.272.UY.0.0..273.1.Ux.uZ
0.275.UY.0.0....UxX.uZ
0.277.U¥.0.0..278.1.UX.UZ ,
0.280.UY.0.0....Ux.uZ

NEDO-10084-4
March 1995
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RLIST.ALL
MPLIST.ALL
ETLIST.ALL
DLIST.ALL
CPLIST,ALL
C*** | QADING ***

WSORT, X

ACEL.0.221794

AFWRITE

FINISH

C** SOLUTION PHASE ***
/INPUT, 27

FINISH

C+** POSTPROCESSING ***
/POST1

SET.1.1

TOP

ESEL.TYPE.1
PRNSTR, SI

MID
PRNSTR, SI
BOT
PRNSTR.SI
NSEL.Y.0
NASEL.Y.7

NASEL.X.0
NASEL X.14.15

PREFOR
NASEL.NODE.272.273
NASEL .NODE, 275
NASEL .NODE . 277.278
NASEL . NODE . 280
NASEL .NODE . 282.283
PRRFOR ‘
FINISH
---/QUTPUT
/EOF
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sl ANSYS OUTPUT DATA LISTING ki
*rk ANSYS REV 8122-PC/LIN-4.4 CP=  §.84Q ****

FOR SUPPQRT CALL ROBERT QUINN

PHONE (408) 281-6151  TWX

NEW TITLE= D.U. SHIELD BLOCK BOTTOM END DROP ANALYSIS

ANALYSIS TYPE= 0  (STATIC ANALYSIS)

SHELL STRESSES ARE AT TOP

NODE SlGl SIG2
MINIMUMS
NODE 272 272
VALUE  -0.43737996E-06 -34428.339

MAXIMUMS
NODE 238 237
VALUE 34821.915 7933.0047

SHELL STRESSES ARE SHELL MIDOLE

NODE SIGL SiG2
MINIMUMS
NODE 278 276
VALUE 22.829280 -24.092705
MAX IMUMS

NODE 238 237
VALUE 34214.616 7821.5795

SHELL STRESSES ARE AT BOTTOM
MINIMUMS

NOOE 270 284
VALUE  -0.30211071€-07 -2341.0730
MAXIMUMS

NODE 272 272
VALUE 41697.366 35342.538

#nicire ROUTINE COMPLETED *+* (P =

SIG3 sl

212 269
-41701.674 4479.5807

11 272
0.83793993E-06  41701.674

SIG3 SI

113 278
-3103.8670 161.83158

223 238
0.33241633€-06  34214.616

281 270
-16029.002 3642.7523

272 272
0.45703880E-06  41697.366

467 .470
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*NTTETTTTe

1 PRIP7
JTUTLE, 17300 3" SPACIR DISK O DEG. $IDK DROP AXALYSIS

(19
£T,
T,

et L el

Lt

3

QEPPEREPPRPRERPrERRRRRRrrRErrrr

1
)
1
1

1

aRRG

1,42..,3
2,200 d
312,401

1.0
,0.01771
» 0. 03341
04,8.95,1.0811,-0.080,3.0
03,11.94,1.0K1,-0.075,3.0
06,14.92,1.0K11,-0.070, 3.0
07.17.92, I.Dlll.og-gz!. 3.0

.001,-0.047,3.0
2,32.84,1.0811,-0.043,3.0
3, 35.83,1.0121,-0.039, 3.0
4, 38.82,1.0811,-0.035,3.0
3, 41.81,1.0028,-0.031,3.0
6,44.79,1,0011,-0.028,3.0
7,47.78,1.0E11,-0.024,3.0

£21,.0.021,3.0

0El}, -0.0 [
1,59.76,1.001,-0.013,3.0
2,62.74,1.0021,-0.010,3.0
3,65.73,1.0011, -0.008,3.0
4, 68.73,1.0011,-0.00¢,3.0
23, 71.72.1.0011,-0.005,3.0
26,74.71,1.0821,-0.003,3.0
27.77.72,1, 0811, -0.002,3.0
28,80.71,1.0011,-0.001,3.0

ews NODE GENERATION

13,1
218,633, -90
31,18.655,0

LL
NGEX, 2, 31,1,31,1,-0.49
NDELE, 39

CsYs, 0
N63,0,-17

LX)
&7

&8
NS

4,0, 4,217
0,6. 4,17

[
NGEX, 2,5, 71,74, 1,,1.0

0,8.2,-13
1,9.2,-18

NGEN, 2,6,76,01,1,,1.0
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ereeweeses  ARSYS INPUT DATA LISTING (FILEIS) wewrewereed

N, 80,10.2,-14
NGEN, 2,7,82,88,1,,1.0
N96,11.2,-13
% 97,12. 1..-I3

115,6.4,-11

2 7.2, =11
2,13.2, -1

2,15,108,113,1,,.375
o6.8,-10.623
2,9,123131,1%,,.373
1,7.2,-10.28
413.2,-10.23

8,13.6,-10.23
9, 14,6, 10,28
9. 23

A=AFsCF

Fez

WBAWMAWLWNIAWL S »
Lo [~]
bbb et d-ol
[ od
-

ot k1

4,313
. 8,130,137,1,,1.0
6,136, -8, 23
2,9,158,164,1,,1.0
2,9, 167,175, 1,.1.0
s 16.6,+6.23
2,10,176,185,1,,1.0
2,64,132,148,1,,6.0
15,18.6,-4.29
U238
00, +3. 623
+3,-3.625

20,3.9,-3.623
26,9.8,-3.623

N, 227,10.6,-3.623
;.!133. 16.6,-3.623

NGEN, 2,18,216,219,1,,0.623
% 238,3.4,-3.0
% 239,3.9,-3.0
N, 243,9.0,-3.0

FILL

N, 246,10.2,-3.0
W 247,10.6,-3.0
% 25),16.6,-3.0

FILL

NGEN, 2,17,237,239,1,,1.0
NGEM, 2,12, 245,247, 1,,1.0
N, 260,16.6, -2

NGEX, 3, 7, 254, 260,1,.1.0

2

ARS

NAANEANARRARRM
FRRES

FNN
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ererrwoves  ANSYS INPUT DATA LISTING (PILELD) swevweeeew
¢rwe FLEMENT GEMERATION

2
L 32,84,63
£, 32,33, 64
L 33, 34,63, 64
£G R
L, 33,76, 69
£.63,64,72,71
£, 70,40,74,73
L, 40,841,746
L71,72,77. 76
£73,74,79.78
K, 74,41,00,79
L 41,42,81,80
€, 42,43, 81
£,76,27,83,82

ECIR 4, 1, -1

L. 88,45,96,95

L. 44,435,838

L. 45,46, 96
46,97,96

47,48,10
98,99,109,108
100,101,116,113

[}

nEpERREEERERERnRE

ﬁ
e e e e g s e ay

LT LT
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43,149,137,156

" oy 00 9t 0 e s e g B

57,32,166,165
2, 53,168
58,139,169,167
60,161,170,169
61,162.171,170
€3,164,173,172
64,163,174,17)
€3,166,173,174
66,33, 54,173

0 0t 0o 0 4

180,190,189

0w 0 s g e

Indadadad=tadadadadalag s tad ol ad sl ad ad = 1 ad o al al ad ol ol ot ot ol ad ol ad gd ol al sl sl al ol uf of ol if o
[ Y
- -
v »
oot
P
3

ﬁnt-u-g-nu-n-.-u

96,197,216
£.197,196,217,21¢
EGE

£ 250, 220, 219
£, 200, 201, 221, 220
EGIN 3, 1, -1

E, 204, 203, 223
E.GZOS- 20‘. 224,223

E, 208, 227. 226
t. 208, ZO’. 228,227

EGEN,
E 211, 21 !. 230
& 213. 213,123,230
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sevwevewre ANSYS INPUT "ATA LISTING (FPILElS) swwewwewes

EGIN 3, 1, -1

L. 215, 58,233

£, 216, 217,235,234
EGEIN, 3,1, -

L. 219,208,237

L. 219, 220,238

L. 220,123,238

L, 220, 221, 240, 239

26, 246, 243
26,227, 146
17, 347, 246
27, 228, 248, 247
EX, 6,1, -1
33, 58, 59,1253
37,238, 253,234
38,239, 236, 233
43, 246, 238,237
46, 247, 259, 258

pEpRAERARERRARRaRNNG
[3
-
b 13
- &
[
L3
-

L, 267,61,62,374
SNeaTI

sa( 1,1000,1, 3
S 2,1000,1, 300
MERCE

Cree BOUNDARY MODES
WGEX, 2, 2000, 4, 28, )

CcsYs. 0
Cres MASS ELIMENTS
1YL 2
REAL, 2

CWLOWON S~ hvita
[ R TT R XV RV Y Ty v

Lt ad o wadud ol ad b ad ud ud ud udod od o f uf ud o}
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 swsweeeewe  ARSYS [NPUT DATA LISTING (PILE1S) wweweoweee

EFF

AP OB P e et e e e e B e B D S B D N
SO BUWBANRRANDBARNRAGRLRR
BROGONTSRLNT O FYNO

~O
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L 2011,11
REAL 112

E 20123,12
REAL 113

£, 2013,13
BEZAL. 114

L 2014,14
RIAL 115

E 2013,15
REAL 116

£, 1016,16
RZAL 117

L 2011,17
REZAL 118

£, 2018,18
REAL 119

L 2019,19
JEZAL 120

€ 2029, 20
REAL, 121

£, 2021, 21
REAL. 122

L, 2022, 22
REAL 123

L, 2023, 23
REAL. 124

E, 2024, 24
REAL, 123

£ 2025, 23
REAL, 126

£, 2026, 26
REAL 127

£ 2027,27
REAL, 128

L 2028,28
W50KT,

Cwe® BOUNDARY CONDITIONS
snac, o, 2,

b, 31,ALL 0.0
[£3: 73
KIOTATL, 29,
0,29, UX. 0.9
D.JO.g!.0.0
0,93,0z,0.0
D.94,02,0.0
D, 95,1U2,0.0
D, 102, 102,0.0
b,103, 0Z,0.0
B, 104, U2,0.0
0,117, 02,0.0
B,118,02,0.0
b, 119,UZ,0.0
D.1093,UZ,8.0
D, 1094, UZ,0.0
D, 1093, U2,0.0
0,1102,12,0.0
D, 1103, 02,0.C
D,1104,02,0.0
0, 1117,02,0.0
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4

ACTL, -82689. 6
LWRITE

TIME, 0.95L-3
ITER 74,

ACTL, -37094. 4
LWRITE

TIME, 10KE-3
ITIR, 30,0,1

LWRI

TIME 19,423
1 .
AL, 0,0,0
LWILTE

TING .03
ITIL 20,,1
LWIITR

18

PLVAR 2,3
PLVAR 4, 8,9
PLYAN 3,6,7
EXTREM, 2,9, 1
;’IN‘!SI

oS
sn’ (AN °c ‘7’1‘02
AVPRIN, 1

st
v0s0e0.1855E-2
AVPRIN, 1

GLOBAL, L

{ SHOW, PLOTS

FRTTCTTTEY
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TLASTR ST
PRNSTR, ST
SET, 4y 0¢0. 311382
A Rl

PRNSTER,
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ASYS - CNGINEIRING ARALYSIS SYSTIM LRIVISION & NUCLEAR PACK, HAY 1,1989
ANSYS(R) COPYRIGEN(C) 1971, 1978, 1932, 1933, 1383, lGIT. 1989  SWANSON ANALYSIS SYSTEXS, INC. B UN‘PU‘IL[SK!D WORrK
"ﬂ!lﬂ.‘l’ﬂ! DATA « UNAUTHORIZZID USE, DISTRIBUTICN OR DU’PI.ICATIOI 1S PRONIIITED. ALL RIGHTS RESERVED.
FOR SUPPCRT CALL STEIVE POXIIR PHONE (206) 874-2333

12300 2* SPACIR DISK 0 DEG. SICE DROP AMALYSIS 21,8723 MAR 35,1990 CPe 15012.360

*reee GENERAL GRAZH POSTPROCESSOR ( POST26) wovoe
ALL POST26 SFICIFICATIONS AXL RISIT TO INITIAL DETAULTS
MINIMOM TIMEe 0.00000E+00 MAXIIMUM TIMEe O. 30000K-01

e NOTR *e

SEDEFINITION OF TIME RANGE ERASES ALL PREVIOUSLY STORED CR CALCULATED DATA
VARIABILE 2 IS 273 UY

VARIANLE 3 (3 171 UY

VARIADIE 4 IS ILDMERT 219 1ITEM 40 KAMEe 219 SI
VARIABLE S5 IS CLEMINT 178 ITEM 43 HAMEe 178 ST
VARIADLE ¢ IS ELDMENT 177 ITEM 43 NAHEe 177 SI
VARIABLE 7 IS ELEMENT 176 ITEM 43 NAMEe 176 SI
VAIZADLE § IS ILDMENT 130 ITIM 40 NAME= 130 SI

VARIAMIEZ ¢ IS LLEMENT 100 1ITEM 43 NAMEe 100 ST
/SHOW SWITCH PLOTS TO FILK PLOTS - RASTIR MHODR
STCRAGE COMPLEITE FOR 114 DATA POINTS

SUMMARY OF VARIABLES STORED THIS STIP AMD EXTREME VALUIS
VARI TYPE IDENTIFIERS NAME MINTMUM AT TIME MATIMUM AT TIXE

DISP 273 OY 73 oY 0. 000CT+00 0. J000Z-01 0.0000Z+00 0. 3000Z-01}
Ipis?r 171 WY 171 UY  -0.58Q07K-02 0.4370E-03 0. 39932-03 0. 34842-0

ISTR 219 40 21y st 0.3118K-01 0. 3000R-04 0.4762K+03 0.4731Z-0

ESTR 170 &S 178 §1 1.064 0. 3000E-04 0. 3419X+03 0.9733%-0
0. 3000%-04 0. 3733K+03 0.8713
ISTR 176 43 17¢ st 0. 4308 0. 3000R-04 0. J444K+03 0.1833K-02
STR 130 &0 130 St 0.42098-02 0. 500CE-04 0. 3633%+03 0.5113K-02
ISTR 100 43 100 st 0.1595C-01 0.500CK-04 0. 24325+03 0.16742-02

PLOT DEFINITION
CURVE VARIAMLE NAMT

CEBNOBWIWN

-
~
-4
»
w
-
-4
-~
“w
”e
o
by

[ 3
o
»
[

1 2 sy
1 3 1nuy
CUMULATIVE DISPLAY NUMBER ! WRITTEN TO FILE PLOTS - RASTER MOCL.
DISPLAY TITLE= L[FJ00 2" SPACER DISK O DEG. SIDE DRCP AMALYSIS
PLOT DEPINITION
CURVE VARIANLE NAX
1 4 219 51
2 $ 1l0st
3 $ 100 SI
CUMULATIVE DISPLAY NUMBZR 2 WRITTEN TO FILK PLOTS - TASTIR MODL

DISPLAY TITLE= IF300 2" SPACER DISK 0 DZG. SIDE DIOP ARALYSIS

PLOT DEFINITION
CURVE VARIABLE NAME
1 3 1718t
1 ¢ 177 8t
3 7 176 8

CUMULATIVE DISPLAY NUMBIR 3 WRITTEN 70 FILX PIOTS - RASTIR MODR.
DISPLAY TITLE= 17300 2® SPACIR DISK O DEG. SIDE DROP AMALYSIS

POST26 SUMMARY CF VARIAMLE LITRIME VALDTS
VAXI TYPE IDENTIFIEZS MAME  HINTHOM AT TIME MASIMOM AT TIME

DIsP 273 UY 73 0¥ 0. 0000E+00 0. 3000808 0. 0C0CK+0a 0. JOOOE-O01
otse? 1711 Uy 173 UF  ~0.35807E-03 0.43708-02 0. 3993K-02 0.34341.02
ESTR 219 &0 219 St 0. 31182-01 0, 5000E-04 0.4762K+03 0,47511-02
ISTR 178 43 178 8t 1. 064 0. S000R-04 0. 3419E+03 0.8733£-02
ESTR 177 43 177 st 0.6043 0. S000R-04 0. 3733E+05 0.0733L-02
ESTR 176 43 176 st 0. 4308 0. 30002-C4 0. 3466X+03 0.18558-02
ESTR 130 40 130 st 0.42092-02 0. 300CE-C4 0. 3635L+03 0, 5113K-02
ISTR 100 43 100 St 0.1595K-01 0. 5000Z-04 0.2482K+03 0.1674%-02

L L AV Y J7T ]

voere ROUTINE COMPLITED wvewe (P o 15214.830
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erwevewree  ANSYS INPUT DATA LISTING (FILDIQ) soevwieess

192827

1 TUTLL, 17300 2° SPACER DISEK 90 DEG. SIDE DRO? ARALYSIS
nl l. .zl e ,

ET.2.21.00 4

(19} J.‘l 2.1

RAY, 5, 2

GAMMA, 0. 02, 20
DENS, 1, 0. 900073
WUXY,1.0.29

1,20

R 3,8.01771

2. 3,0.03341
2,104,8.95,1.0€8,-0.001,3.0
05,11.94,1,0£8,-0.002,3.0
06,14.92,1.0L8,-0.003,3.0
07,17.92,1.08K8, -0.005, 3.0
08, 20. 90, 1. OES, -0. 004, 3.0
09, 23.88,1, 088, -g- 008, 3.0

10,26.87, 010, 3.

11,19 013,3.
2, 32. ,013,3.0
3 ,018,3.0

v 33

4, 8. .OL8, «0.021,3.0
S,41.81,1.0K8,0.024,3.0
6, 44.78,1.0L8, -0.028,3.0
7,47.78,1.0L8, -0.031,3.0
[ .08, «0.033, 3.0
9,53.77,1.088, -0.03%, 3.0
20, %6.76,1.0E8,+0.043,3.0
21,99.76,1.088,-0,.047,3.0
2,62.74,1,0L8, -0.052,3.0
3,63.73,1.0L8,-0. 056, 3.0
4, 68.73,1.088, -0, 061,3.0
s, 71.72,1.088,-0.065,3.0
6, 74.71, 1,088, -0. 070, 3.0
7,77.72,1.0L8,-0.073,3.0
8, 80. 71,1.0K8, -0, 083, 3.0
19, 83. 71, 1. 0L8, -0. 044,3.0
30, 88,71, 1. 0L8, «0.0%0, 3.0
woe WODE GENERATION

s, 1

18. 633, -90
’

AP PPPPrPPPRERRERRRPPErPrErrrrr e
e
o
-~
>,

o=
3

18.635,0
LL

2,31,1,31,1,-0.49
£LZ, 39

CsYs, 0
3,0,-17
4,0.4,-17
Q,6.4,-17
ILL
11,0,-16
12..4,-16
13,6.4, <16
74,7.2,-16
2,5.71,74,1,,1.0
0,8.2,-13

T o)
AL

2

‘REREE
”»
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srewrererre  ANIYS LNPOT DATA LISTING (FILEIS) woevessnwe

-13

1,9.2,
6,76,81,1,,1.0
1,
9,

~e

A5

92,88,1,,1.0
3

* o
-~
o ®

i,-13
89,97,1,.1.0
.y -12
0,11

8y ell

6. 4,11

W 1.2,-11
013, 2,11

TN, 2,15,108,115,1,,.378
131,6.8,-10.623

NCEN, 2,9,123,131,1,,.378
,7.2,-10.23
47,13.2,-10.23

LL

43,13.4,-10.23
49,14.6,-10.23
50,0, -9.23
31y04,-9.29
32,6.4,-9.29
33, 9

GgEgAsiar

ARNBANALAPAR AR R LR
Fe=F=5as
MO e

e e

fedc
i

»
168,13. 6, -3.23
2,9,158,168,1,,1.0
2,9,167,17%,1,,1.0
o 16,6, 6,23
2,10,176,185%,1,,1.0
2,64,132,148,1,,6.0
o 16,6, 4. 23
213
» 0 <3, 623
»3.-3.623

e 3. 8, -3, 623
26,9.8,-3.623

% 227,10.6,-3.623
¥, 233,16.6,-3.623

FILL
NCEN, 2,18,216,1219,1,,0.625
%, 238,3.4,-3.0
4, 239,3.0,-3.0
N, 243,9.8,-3.0
L

n

N, 246,10.2,-3.0

%, 247,10.6,-3.0

X 253,16.6,-3.0
tLL

[ 4
NGEN, 2,17, 237, 239,1,,1.0
NGEN, 2,12, 245, 247,1,,1.0

=4

2HER

~N

-

» &
»~
-~

5F

ANBRENARNAREAR
F

NFNN
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rrrrierre  ANSYS INPUT DATA LISTING (FILILS) eeewvrvere

K 260, 16. 6, -2
NCIX, 3,7, 234,260,1,,1.0
Crew GERKRATION

y
, 30,122
8,109,124,123

4,133,132

»el
1,140,139
6,141

1
3
1
2
1
3
1
4
|

1,140
7,142,161
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L -Dudotdd
NABS BN

198

10

0200 00 0
050 60 40 e o G bt G oo

L2 L1 J* R AT 1

wewewwrese REYS INPUT DATA LISTING (FILEIS)

47,148,136,133

8,149,137,13¢
s 31,13

2,137

"
8,157,163,164
s 32,166,163

033, 148
, 159,168,167
, 161,170,169
1,162,171,120
3, 164,173,172
8, 163,174,173
s 166,175,174

At 3 A A At AL 20 a0 33 202k ad ad ad ad ad adad Al AT AT T

NN RBARRAPRAUMNBIANLLLT P -

73,182,101
183,184

»187,188
» 189,188
190,189
193,191

.—uubu-g
Ll of g
e s gt 4 GO B pm e B LR AP B0

ey
"1

93

1 197,196
9, 204, 203
0, 203, 24
22,212,211

T v 0) O ¢ g
-
("]

L
OGO RT B~ o

PRI T LT T Y]
rrrug..

et edetad)
el el
-

I,

-

-

I

g e
R -l
-«
~
-

v
-

» 197,216
7,138,217,216
N 3, 1, -2
L, 200, 220, 21%

L, 200, 201, 221, 220
ECGEN 3, 1, -

K, 203, 204, 223

K, 204, 205, 223
:.GIO!. 204,224,223

K 208, 227, 226
£, 208, 209, 228, 227
ECER, 3,1, -1

g P

NEDO-10084-4
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IF-300 Cask Channelled BWR Fuel Basket SAR

weswewswer ANSYS LNPUT DATA LISTING (FILEIQ) wovewweeww

™ L 231,212,230

282 E.212,213,331,23¢
343  IGIZN 3,1,-l

44 L2185,358,233

343 L216,1217,2335,204
246 ICIN 3L, -

247 L 219,233,237

248 L2189, 220,138
248 L 220,239,238
230 K 220,221, 240,339

31 LoIns,l, -

232 K, 226,246,245

233 B, 226,227,246

236 LK, 227,247,248

238 £.227,228,1248,287

236 IGING,1,-1

237 L 23),38,59,153
38 LK, 237,238,255,234
39 £.238,239,23%6,235
60 K, 243, 246, 258, 257
61 K 246,247,259, 258
262 L, 233, 39, 60, 260
263 L. 2134,238,1262, 261
264 K, 233,236,1263,262
63 K 237,238,263, 264
6¢ K, 138,239, 266,263
67 K 260,60,61, 267
68 L 261,262,269, 268
8 £ 262,263,270, 269
70 E.264,265,272,371
171 L, 263, 264,273,272

2712 L, 267,61,62,274

73  Cvws SYMMITRIC TI0N

176 ST 2,1000,1, 300
273 ESTN#(2,1000,1, 300
MEICK

211  Cvwe BOUNDARY MODES
278 NGIN 2, 2000, 4, 30,1
279  C5Ys,0

80 Cwer WiSS ELIMENTS
8 TYPL2

~
(3
~
~

n
=2
fadadalaludulafodadadudodod ol ol dod ]
R LI T Ty

00O e~ a D o O e

AR WO A e g
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rrrreTvet  ARSYS INPUT DATA LISTING (FILELS) evewwweven

XAl )

L83

EGIN, 3,1, -1
134
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sewererrre  ANSYS INPUT JATA LISTING (FILELS) wwweweeere

REAL, 123
£, 2023, 23
REAL, 124
E, 2024, 24
REAL 123
L 2025,23
RZAL 126
L, 2026, 36
REAL, 127
L, 2027,127
SXAL, 128
L, 2028, 28
REAL, 129
L, 2029, 29
3XAL, 130
L 2030, 30
W501T, ¥
Cwire JOUNDARY CONDITIONS

2,0%0.0
y (]

PPAPPRPPPPDOIPIPPONNY
-
8
e
°o

1119,02,0.0
D, 2004, ALL, 0.0,,2030,1
Cere LOADING CONDITIONS
TIME, 0. 3L-3
ITIL 12,0,1
'A.CIL s 34096

ACEL, , 23993
LWRITE

TIME. 15, 8E-3
ITERL 100,0,1

LWRITE

TIME, 30. 3E-3
ITER, 50,0,1
ACEL, 0,0,0
LWRITE

A-2-183



seewewersr ANSYS LNPUT DATA LISTING (FILELO)

TIME, , 03
1T 25,0,1
LWV TR

ATWVIITE
rnmsa
=I0

4
SITys0000.18592-2
AVPRIN L
GLOBAL, )
1SBOW, PLOTS,, 1
PLNSTR, ST
PRSTR, ST

FINTSH
1 EOF

NEDO-10084-4

March 19895
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AMSYS « DNGINKERING AXALYSIS SYSTIM RIVISION 4.4 WOCLEAR PACK. MY 1,1989
ASYS(E) COPYRIGET(C) 1871, 1976, 1962, 1983, 1983, 1987, 1989 SWARSON ANMALYSIS SYS‘I'DS INC. AS UNPUBLISHED WCRK
PROPLIETARY DATA - UNAUTHCRIZED USE, DISTRIBUTION OR DUPLICATION IS PRORIBITED. ALL RIGHTS RISERVID.
POR SUPPORT CALL STEVE PORIIR PEOKE (204) $74-2233 I

17300 2* SPACEL DISK 90 DEG. SIDE DROF AMALYSIS 22.9071 MAR §,1990 CP= 22334.060

sewew GIRERAL CRAPE POSTPROCESSOR ( POST26) wwwee
ALL POST26 SPICTIPICATIONS ARE RESET TO INITIAL DEFAULTS
MINIMUM TIME= O0.00000E+00 MAXIMIM TIME= 0. 30000L-01

r EOTE e
REDETINITION OF TIME RAMCE ERASES ALL PREVIOUSLY $TOIXD OR CALCULATED DATA
VARIARLE 2 IS a2 Uy
VARIABLE 3 IS 112 UY

YARIASIE 4 1S ELDMOENT 39 ITRX 43 maME@s 39 ST

VARIABIE S 1S CLEMENT 129 ITIX 40 NAME- 129 SI

VARIABLE ¢ 1S TLDMENT 8 ITIM 30 NAME~ 89 ST

VARIABLE 7 1I$ ELDMEWT 163 ITDM 33 NAME~ 143 SI

VARKIABLE & IS5 BLDEWT 163 ITEX 45 RUE- 143 SI

VARIAILX ¢ 1S ELDMENT 7 ITEY 33 RAE-? 24

VARIANIX 10 13 LDMOENT 7 ITDM 40 RAMES 7 [ 14

{SHOW SWITCH PLOTS TO FILK PLOTS -« VICTOR MODE

STORAGE COMPLETT POR 167 DATA POINTS 2
STMLUXY OF VARIASLES STORID TXIS STIY AND EXTIDMK YALULS ’

VARI TYPL IDENTIFILRS MAMK MINIMUN AT TIX MATIMUN AT TIXE

pIse 2 mn 82 UY -0.4069L-02 0.63028-02 0.1980K-02 0.2624E-01
g!? i w 112 0Y -0.’1;;:!‘01 0. ;86!-02 gd“:--—ﬂ 0. 2682£-01

3% 43 39 s
4 0.4903C-03 0, 3500%-04 0.2236K+0S 0.2012E-02

o
Y
2
A
g
3
e
g
)

2

GERNO NG WM
i
-
-~
-
>
o
-
~
L J
-

§
9
g
Q
N
3
e
2
g
o
s
B
2

[ 2313 7 33 1 81 0.1963
10 ESTX 7 40 7 81 0. 2080!-0! 0. 2300E-04 0. 3623K+03 0.1639K-02

PLOT DEFINITION
Clllrl vmagu L1} 4

82 Uy
2 3 nuzvuy
CUMULATIVE DISPLAY NMBER 1 WRITTER TO PILE PLOTS - VECTOR MODL

DISPLAY TITLE= LF300 2" SPACER DISK 90 DIG. SIDE DROP AMALYSIS

PLOT DEFINITION
CURVE VARIASLE RAGE

1 4 39 st
2 3 12981
CUMULATIVE DISPLAY NUMBIR WRITTEN TO P - VECTOR MODL

DISPLAY TITLE= IF300 2" SPACIR DISK %0 DDS- SIDI DRO? ANALYSIS

PLOT DEFINITION
CUl}ft VARIABLE  NMAME

¢ 8 ST

2 7 163 81

3 s 163 81
CUMULATIVE DISPLAY FRMBER WRITTIN T0 FILX PLOTS - VECTOR WODL

DISPLAY TITLE= [F300 2* sncn DISK 80 DEG. SIDE DRO? AMALYSIS

PLOT DEFINITION
Clﬂlvl VAIIA:LI ’ WAME

$1
1 16 7 81
CUMULATIVE DISPLAY NMBIR WRITTEN TO FILX PLOTS - VICTOR MODE

DISPLAY TITLE= (730G 2" sncn DISK 90 DEG. SIDX DROT AMALYSLS

POST26 SUMMARY OF VARIASLE EXTIDME VALULS
VARI TYPE IDENTIFIERS RAXK MININDM & T KAXINOH AT TINE

oise 802 u 82 UY -0.4068I-02 0.6302£-02 O-IQIOI.AOZ 0. 2624E-01
pisr 112 UY 112 UY  <0.1374L-01 0.1246E-02 0.1008Z-01 0. 26825-01
ST 3 45 3 st 3.129 0. 2300K.04 0. 3067 ’005 0.6302‘-02
ISTR 129 &0 129 St 0.4903L.03 0.25008-04 0.2236K+035 0.2012K-02
b a3y ] "o 3 4 SI 0. 30778-02 0. 2500L-04 0. 30682+03 0.1334L-01
DSTR 163 33 163 I 0. 3333E-04 0.2500L-04 0. 3969K+03 0.2163L-02
ESTR 163 43 163 SI 0.10978-02 0. 2500L.04 0. 2406K+03 0.6302L-02
ISTR 7 35 ] st 0.1963E-01 0.2500K-04 0.3128K+05 0.18398-02
ESTR 7 0 ? st 0. 2084L-01 0.2500K-04 0.3613C+03 0.1839L-02

-2 2 XX AV R ™y ]

eswees ROUTINE COMPLETED wwewe (P o 22819.010

)
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serveewses  ARSYS INPUT 0ATA LISTING (FILKS) weewwewwwe

(32444
/TITLE, IF300 2* SPACKR DISK 43 OLG. SIDE DROP AMALYSIS

£T,1,42,,,3

ET,2,21,,.4

ET,3,12:4001

RAN, &

KAY, 3, 2

GAMMA, 0. 02, 2

DENS, 1, 0.0007!

WUXY, 1, 0. 29

£X 1,26, 256

Cre® RIAL CORSTANTS

%1,2.0

R 2,0.00886

% 3,0.01771
%101,0.0,1.0011, -0, 028, 3.0
R 102, 2.98,1.0%11,-0.024,3.0
%103, 5.97,1.081,-0.021,3.0
R 104,8.95,1.C0H1,-0.018,3.0
X 105,11.94,1.000 .-O-OIS.J.O
% 106,14.92,1.081,-0.013,3.0
%107,17.93,1.08 .-0.0IO.J.
% 108, 20. 90, 1. 0813, -0.0C8, 3.0
%109,23.88,1.0013, -0, 006, 3.0
%110,26.87,1.002 .-0.003.1.0
%111,29.85,1.0K11,-0.003,3.0
L 112,32.84,1.0001,-0.002, 3.
113,35.83,1.0%11,-0.001,3.0
%119,33.77,1.0K . 001,3.0
%120, 56.76,1.08K1 . 002, 3.
L 121,39.76,1.0001,-0.003,3.0
X 122,62.74,1.0011,-0.005,3.0
% 123.65.7), .onl.-o.oos.s.o
2 124,68.73,1.C0K11, -0. 008, 3.0
%,125,71.72,1.0811,-0.010,3.0
L126,74.71,1.000 .o0.0ll.S.O
%122,17.72,1.001,+0.013,3.0
% 128,80.71,1.0K11,+0.018,3.0
L1129 7,1.081,-0

&

%

Cewe HODE

csys, 1

81,18.633,-90

N 31,18.635,0

FILL

NGEN, 2, 31,1,31,1,-0. 49
NDELY, 39

csYs, 0

%, 63,0,-17

N,64,0.4,-17

%, 70,6.4,-17

FILL

%71,0,-16

X72,.4,-18

&13.6.6.-16

876,7.2,-16

NGEN, 2, 3,71,74,1,,1.0

N, 80,08.2,-13

N, 81,9.2,-.18
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reveewnewe  ANSYS INPUT DATA LISTING (PFILEDIS)

NCER, 2,6,76,81,1,,1.0
K 88,10.2,-14

NGEIN. 2,7,82,88,1,,1.0
N 96,11.2,-13
97,12.2,-13

WEN, 2,9,89,97,1,,1.0
%107,13.2,-12

R 108,0,-11
K109,.4,-11

15,6. 4,11

0 7.2, =11
5 2,13.2,-11

KGIN, 2,135,100,113,1,,.373
%131,6.8,-10.423

WGEN, 2,9,123,131,8,,.378
43,7.2,-10.23
47,13.2,-10. 23

48,13.6,-10.23
49,14, 6 3

arRnm
Fs=RE

nam

NERRERR
w
>
-

23,628
9,3,-3.423

o
[
o

£

K 220,3.8,-). 625
K, 22¢,9.8,-3. 623
rFILL

K, 327,10.6,-3.623
%, 233,16.4,-3.625
rILL

NGIN, 2,18, 216, 219,1,,0.628
N 238,3.4,-3.0

K, 246,10.2,-3.0

K, 347,10.6,-3.0

K 253,16.6,-3.0
ILL

14

NCEK, 2,17, 237, 239,1,,1.0
WGEN, 2,12, 243,247,1,,1.0
X, 260,16.6,-2

TeeTrteere
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wteseerers AREYS INPUT DATA LISTING (FILILS) wrwwevenes

NCIN, 3,7, 234, 260,1,,1.0°
Cwwe LLDINT CINERATION

£, 63,04,72,71
5,70,40,74,73
K 40,41,74

~
>
.
~b =d
& 0
.
-4 oy
-4
.
-~
"

RFFFFFFFI"FI:I"FF
~

9,
1, !I.lOl t00

L
4
47,107,104
4
9
1

. 99,109,108
00.!01 11‘.113
tl.

o™
-3
A P ay
Oh‘
28
- .-
weo
[ o Land
~N

-
Fet=t=
OSSN
Buwfs

oe

2
109,124,123
oleel
131,130
116,131
IZG.}J).IJI
wlee
{Jl. 160,139
1
1
»
1

Lt A L ad et s ad il o A A

i

16,141
41,140
}7.1‘2.1‘1

s ot i
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~
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sevewswwes  ARSYS INPUT DATA LISTING (FILIIS)

22,350,148
48, 30, 14¢
30, 51,149
132,139,181,130
39, ltO-l!J.l!l
40,141,134,133
47,148,156,133
43,149,157,15¢
49,353,157
51, 52,
50,131,159,158
52,133,161,160
33,154,162,161
55,136,164,143
5€,137,163,164
57,32,166,163
52,393,168
Sl.l” 148,167
10,169

el

F=iadadadaialadaladsladad ool ot ol ol ol sl adad ol ol o o f T T o ]
e . .

A

“w
MRS ™
»
-
-

o
L X IO

!:!"_l"l‘l"!‘

“
u
o=
“
~

[adalaf ot ol )

92,212,111
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e

193,

19 '37.2l5
215,37,38
l’l.l’?.lll
197, l’l. 17,116

L, 200, 220. 3L
:.GZOO. 201, 221, 220

arpepe

3
L, 208, 20‘. 224,223

EGER,
£, 208, 227. 226
€. 208, 209. 228,227

EGEN,
L 211, i 2. 230
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212,213, 231,230
A 3,4, <1

213, 38, 233

216, 217, 138, 234

20, 239,138
20, 221, 240, 239

37, 228, 133, 234
38, 239, 236, 233
43, 246, 230, 237
48, 247,339, 258
33, 59, 60, 26
34, 238, 262, 261
33, 236, 2643, l:

3, 26
158, 239, 266, 263

61,262, 269, 268
42, 263, 270, ;:

263, 266, 273, 272

&
%
5
L)
EC
L
L
| 4
.5
4
.
.
L
.
ECIR, 6,1, -
& 233, 53, 59, 253
5
L
.
K
S
5
| %
5
K
.8
;:
. %
LN
| 3

3l

1000, 1, 300
» 3000, 1, 2000

BOUNDARY NODIS
s 8000, 1, 31,1

MASS TLDMINTS

3§§§

Q8
2

E]

Qo

Ll yd atadadadadadadadadadodayed

00 B0 0= 0= DD D D B N NS P 1t et 8 ol B

1=t et QOIS ilsie
WA NS

Al
-

C_GINIZATION
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R aLGGL R ROLLLLLLT T
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E 1248
ECEN, 5,1, -1
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2264
2237

2281
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Tevwwrsere  ANSYS INPUT DATA LISTING (FILIID)

EFEFE EFEF ol ~f o =t o ~f =t 0 = 3 Al =1 d
> sbopbopabrbobobsbolbs
oMo oMo OoOrOONOMOOMO
woé 0 MR R N L L N o N

i
-
8

»
2
97 e bt (3 0m0 4D 30 @) 0 nf 60 G0 5 L 0 o 5= L 0= ) 0o 0 0
~

EF
»
=

&
o
1
P

Cwwe BOUNDAR' 0' CORDITIONS

PQPPPPERP
SdeSnedd
gLras 5. S

» ALL, 0.0, ,4013,1
4031,1
Cree LOADING CONDITIONS
ﬂ!ﬂ. 0.103;1
ACI!.-JII.GS. 31108
Tll‘ﬂ. 0.93Z-3

ITER 7,

ACEL, - 13793, 13793
LWRITE

®
8
-
SF
°
9

ACEL, 0,0.0

TrreeYey

A-2-194



NEDO-10084-4
March 199S

serrrreeee  ANSYS INPUT DATA LISTING (FILEIS) rvevererres

ITZR, 20,,!
LWVRITE

HOMV., 3
D18y, 2,273, VY
DIsYy, 3,171, UY

ESTR, 5, 201, 30, ST

ESTL, 10, 436, 40, 8T
ESTK. 11,438, 40,52
ESTL 12,130, 40, 81

PLVAL 3,6.7
FLVAL 8, 8,10,11
PLVAR 12,13,14,18
FINISE

1 POST1

SET. 0 0450.158L-1
PLESTR, 81

FRNSTR, ALL

$KToy 004 0.40278-2
PLNSTR, ST

PRNSTE, ALL

FINISE
/07
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ANSYS o DNGINIIXING ANALYSIS SYSTEM LREVISICE mct.:n PACK MAY 1,198 u
ARSYS(L) CCPYRICENC) 1971, 1978, 1931. 1903, 1983, Ul?. 1989  SSANSCN AMALYSIS SYSTIME, INC. AS UNPUBLISHED WORK
P!Oll!ﬂﬂ! CATA - UMAUTHORIZED USE, DISTRIRUTICHN OR DUPLICATION IS PROEIJITID. ALL RICHTS RESERVID.
FOR SUPPORT CALL sm noEn PHOXNE (206) 874-2233 a

1P300 2™ SPACIR DISK 43 DEG. SIDE DROP ANALYSIS 21,4713 MAR 26,1990 CPe 24499, 090

Towws GINIRAL GRAFE POSTPRCCESSCR ( POST26) wvwwe
ALL PCST2¢ SPECIFICATIONS AXE RISIT TO INITIAL DEFAULTS
MAXIMUM NUMBER CF VARIADLESa 13
VARIABLE 2 IS 273 UY
VARIABLE 318 11 OUY
VARIABLE 4 IS 3 oY
VAIABLE S IS ELEMENT 200 ITEM 30 MAMEe 201 SI
VARIABLE ¢ IS TLEMENT 201 ITEM 43 MAME= 201 ST
VARIABILE 7 IS ILOMENT 100 ITEDM 30 NA@e 100 SI
VARIAMIE & 1S ILDMENT 219 ITEM 40 MAMDe 219 ST
VAKIABLE 9 IS ILDMENT 217 ITEM 40 XNADe 217 ST
VARIABLE 10 IS ILDENT 436 ITEM 40 MAMD= 436 3
VARIABLE 1} IS TLIMENT 430 ITIM 40 NAME= 433 SI
VARIABLE 12 IS ELDMERT 130 ITDM 40 NAMD= 130 ST
VARIABLE 13 IS ILIMENT 120 ITIX 40 RaMD= 128 SI
VARIABLE 14 IS TLEMENT 349 ITEM 40 NAME= 349 SI
VARIABLE 1S IS ILDMENT 47 ITIM 40 MAMEs 47 ST
/SECW SWITCE PLOTS TO FILE PLOTS - VECTOR MODR
STORACE COMPLITE FOR 114 DATA POINTS

STMMARY OF v.uxnu: smm THIS STIP? AND LXITRDE VALUES
VAR TYPE IDINTIFIIZS A Lad ) AT TIME MATINOM AT TIMR
2 01sPr 273 UOY 273 TY  -0.9417E.02 0.13302-01 0,82318-02 0.143512-01
3 DISP 171 WX 171 U  -0.9110R-02 0.5636%-02 0. 3819K.02 0.29312-01 U
4 DISP 3 U 83 UY -0.3371%-01 ﬂ- 4383K-02 0. 3621K-01 0.2961Z2-01
S EST: 201 30 201 St 0.1338 0. 3000E-04 0.1230K+03 0.40272-02
¢ ESTR 201 43 201 st 0.1327 0. 3000%-04 O, 2300K+03 0.13580R-01
7 ESTR 100 20 100 SI 1.922 0. 500C2-08 0.12932+03 0.13122-02
8 ISTR 21% 40 19 st 0.23162-03 0, 3000K-04 0.1366 +03 0.60182-02
9 EST2 217 40 anr st 0. 3141 £-03 0, 3000K.04 0.2362K+03 0. 58372-02
10 ISTR 436 40 436 ST 0.12712-08 0. 300CE-04 0.4062K+03 0.4932L.02
11 ESTA 438 &0 438 ST 0.$943L-07 0. 500CE-04 0.1474E+03 0.12382-01
12 ESTR 1)0 40 130 sI 0.1940 0. 300CE-04 0, 2161E+03 0.13580E-01
13 ESTR 128 40 128 ST 0.35647E-03 0. 300CK-04 0. 2463E+03 0.3113E.02
14 ISTR 49 0 3149 ST 0.1372K-04 0. 5006E-04 0.1473K+05 0.469232-02
13 ISTR 47 40 &7 st 0.15722-01 0. 3000L-04 0.43442+03 0.43892.02

PLOT DEPINITION
CUI\;R VARIAILE NAME

2 mw

2 3 inuw

3 ¢ B3
CUMULATIVE DISPLAY NRZR 1 WRITTEN TO FILR FLOTS - VECTOR MODE
OISPLAY TITLI= [F300 2" sucn DISK 45 DIG. SIDE DROP AMALYSIS
vwr DEFINITION

URVE VARLADLR

1 3 201 82

2 ¢ 201 ST

3 7 100 81
CUMULATIVE DISPLAY NOMIER 2 WRITTEN 7O FILR 2LO0T3 - VECTOR HODR.

DISPLAY TITLEe 12300 2° SPACIR DISK 43 DEG. SIDE DROP ARALYSIS

PLOT DEFINITION
CUI]VI VARIAILE

3 U st

2 s U7 st

3 10 438 ST

4 11 438 81
CUMUTATIVE DISPLAY NOMBER 3 WRITTIS TO PILE PLOTS - VECTCR HODL

DISPLAY TITLEZe IF300 2" SPACIR DISK 43 DEG. SIDE DROP AMALYSLS

PLOT DEPINTTION
CURVE vmgu RAME

1 130 st
2 13 128 81
3 18 349 ST .
4 13 47 st
CUMULATIVE DISPLAY NUMBEZR & WRITTIN TO PILE PLOTS - VICTO1 MODL
OISPLAY TITLIe 1F300 2® SPACLR DISK 43 DEG. SIDE DROP AMALYSIS \-/

vewws JOUTINE COMPLETZD wwwwe' CP o 14890, 090
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Iheedd

/TITLE, IF300 374 SPACTR DISK SIDK DROP ANALYSIS
BT 1,482,003

ul z' zl. *e 4

LT, 3,12,,,1

KAXN, &

KAY, 5,2

GAMMA, 8,02, 20
DENS, 1, 0. 00073
WUXY, 1,0.29

, 0. 0064

04, 6.93,1,0L11, -0, 040, 3.0
1.0821,-0.075,3.0

06,14.92,1.0811,-0.070,3.0

07,17.92,1.0811, -0. 065, 3.0

0‘.10-:2.[.0!11. 0.041,3.0

3,3.0
1 «0R11,<0.047,3.0
1 0811, -0.043,3.0
1 .0n1,-0.039,3.0
14,38.82,1.0811,-0.035,3.0
13,41.81,1.0811,-0.031,3.0
16,44.79,1.0811, -0. 0328, 3.0
17,47.78,1.0811, 0. 024, 3.0
18,350.77,1.0021,-0.031,3.0
[} .001,-0.018,3.0
go, $6.76,1.001,40.015,3.0
3
1
i
1
2
2
]

1,39.76,1.001,-0.013,3.0

. ,=0.010, 3.
3,65.73,1.0021,-0.008,3.0
4,68.73,1.0011, -0.006,3.0
s,71.72,1.0K11, -0.005,3.0

1.0K11,40.003,3.0
7.17.72,1.0K11, -0.002,3.0

1.001,-0.001,3.0
RATION

an
a1
[ ]

K. 1,18.658,-90
K31, 18.453,0

LL
NCEN, 2,31,1,31,1,-0.49
NDELE, 39

csYs. 0

N, 63,0,-17
B, 64,0.4,-17
N, 70,6.4,-17
FILL

N 71,0,-16
N, 74,7.2,-16

NGEX, 2, 3,71,74,1,,1.0
N, 80,8.2,-13
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%8,

NGIR,

X, 38,

NIN

96,

A 97,

NCIN,

%107

%108

X109

%118

I

%114,

N12,

11429

NGEW, 2,15,108,118,1,,.373
%131,6.8,-10.623

NCEN, 2,9,123,131,1,,.373
X141,7.2,-10.23
K1467,13.2,-10.23

4335

%149,13.6,-10.23

R 149,14, 6,-10.23
%150,0,-9.

X131,.

%152, 6

%133,

R13s,

K133,

K136,13.

R 137,146

NGIN, 2, 8,1

%166,13.6,-
mml.’.l“.lu.l..l
EN, 2,9,167,173.1,,1.0
R.lll.“.d.o..

NGEN, 2,10, 175.1».1..1.0
NGEN, 2,64,132,143,1,,6.0
lll!.u.‘.-h. 3

TilL, 212,213

X 216,0,-3.623

R 29, 3,-3.628

FILL

%, 220, 3.8,-2. 623

N 226,9.3,-3.623

14459

% 227,10.6,-3.623
lg’.“.i. -3.623

MI& 2,18,1216,219,1,,0.623
%,238,3.4,-3.0
4,239,3.8,-3.0

N, 245,9.9,.3.0

PILL

N 244,10.2,-3.0

N, 247,10.6,-3.0

N, 233,16.6,-2.0

FILL
NGEN, 2,17,237,239,1,.1.0
NGEN, 2, 12,245,247,1,,1.0
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swewwerere  ANSYS INPUT OATA LISTING (FILEIE) wwveeveeers

X, 160,16.6, -2
NGEN, 3, 7, 294, 260,1,,1.0
il GEXXTIATION

[

£1.2,33, 32
IGIN 6,1, -1
£ 7,8.70,33
L. 8,9,40,70
L9,10,41,40
EGIN, 22,1, -1
L 32,64,63

L 32,33, 64

£ 33, 34,88, 64

70,79,83,84
9, 80,

~
-
2
-4
~ow~
o
o=
Lol
-
~

gl‘l"l"l"l"ﬂl"l"

ol ad ok d i ad
mesron
roanura

©

>

-

-

+92,101,100

:

L)
99,109,108

1,140,139
t1al

140
142,141

2
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2, lilil“l

7, 32,166,163

33,16
158,139,163,167
169,161,170, l‘:

4, 163,174,173

et eleted tad

e
-
»
.

y Il’. 104, 203
03, 204

33,
18
18 .ll7. 197,196
18
18
191,

9.9 9.9 9.9 % % 19 % F9 £ 0 0 0 0 0 030 PO O U PO I O £ £ 1919 JO GO [ OO LS Y PO SO PO O 9 0

7,

1 l97. 153, 217. 216
EGEN 3, l. -l
£, 200, 220, 219
&, 200, 101 221, 220
EGEN, 3,1, -1
'n 203, 20& 123

K, 204, 20 3. 123
L 203, 206, 224,223

m ’l l' -l
L, 208, 227, 22¢
&20.- 209, 229,227

bl =
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swesweewre ANSYS INPUT DATA LISTING (PILIIS) swewwiraves

212,230
ETEN 3,230
4] l
38,233
217,238,234

LD
mugee
Lob i Ll
we LWl

§

[ad o of o
o
0y o oo

ﬂl 140,239

26, 166. 243

26, 237, 166

27, 247, 248

17. 228. 148, 247

el

2 JJ. Sl' 39,1233
37,233, 155, 234

38, 239, 236, 233
43, 246, 338,257
46, 347, 359, 338
33, 39,60, 260
34,233, 161, 261
33, 236, 263, 262
57,238, 263, 2¢4
38, 2”. 268, 2¢3
60, 63, 61, 267
61, 262, “’. 268
‘2. 263, 270, 3¢9
64, 263,372,271
€3, 266,373,272

. 61,62,

1,1000,1, 300

'OO“
-~

- - -
L
-
~
w
L ]

FFFFFFFFFFFFFBFRFFFF
-4

3l

Ex

::;::=:====g§§F§3333

iadudndadafadudadndododndnd of
fat=grrisry inpotered

naﬂE
- g O0
gAs
’-. et il aLaLs
z
:
]
.

2,1000,1, 500

SOUMDARY WODES
s. 2000, 4, 28,1
id

;tssm
2
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erseveeere ANSYS INPUT DATA LISTING (PILELS) weewesriwn

IGIA 7,1, -1
REAL, &

£ 40

ZGIN, 3.1,-1
L, 1040
ICIN, 5,8, -1
REAL, 3

E A3
EGIN 11,1,-1

(=3 14
OO
o* o
L St detadetatat a2 L T AT 4 AV AVY X 3

o g e et e O 10 0@
ron pow pos pew
o

EFEFEF {3 EF EF {3
[ A N ALY
agiakararakg,
Purne
P R e *iar

[ o

~

Q

-
QN.NUNbNHNNu"‘NO"‘."."N"'."“

[ad=f ok ~d ad=d ptod ak=d ok od ol
L L3 A L L 10 0
opopaololololko
F bS8 G b s
)
“ e . 0 e @ -~

]
~
hod
~
-

~
o
L od
Lk Lk Lok i ™)
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sevswvwwrs  ANSYS IRPUT DATA LISTING (FILEIS)

L. 2027,127

REAL, 128

L 2028, 28

W50RT, ¥

Cree SOUNDART CONDITIONS

$NRC, 0,2, 0
0, 31, ALL Q.0

119,02,0.0
2004, ALL, 0.0,, 2028, 1
Crew LOADING CONDITIONS

PPPPPPPPPPRPEPEP
= 4
P
°
-]

DIS?. 2,273, U
pIse, 3,171, UY
ESTR, &, 219, 40, ST

Lo aaas o) ]
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sewewessse ANSYS INPUT DATA LISTING (FILELE) wrwwoveeee

£5TN 3,178,45, 5T
£3T, 6,177,435, 8L
£3TR 7,176, 43, ST
£3TY, 5, 130, 44, ST
£3TR, 9, 100, 43, ST
PL0TS
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AMSYS - TIGINEEXING ANALYSIS SYSTDM REVISION 4 WOCLEAR PACK KAY 1,1909
AT D cormcmc) 1971, 1978, 1982, 1983, UIS. l"7. 1989  SUWANSON ANALYSIS SYSTIMS, INC. AS UNPUBLISHED WORK
PROPRIETARY DATA - CNADTHORIZED CSY, DISTRIRUTION OR DUPLICATION IS PRORIBITED. ALL RIGHTS RISERVED.
FOR SUPPORT CALL lml P0ITR PEOXX (206) l7l-2133 na
LP300 3/4* SPACEL DISK $IDE DIOPF aurrsis! 16.1283 MAR 29,1990 CP= 10318.740

wewee GENIRAL GRAPE POSTPROCESSOR ( POST26) wewwe
ALL POST26 SPECIFICATIONS ARE RISET TO INITIAL DEFAULTS
ICNIMDA TIME« 0. 00000E+00 MAXIMUN TIMIe 0. 30000K.01

err NOTE ®ie
REDELFINITION OF TIME RANGE ERASES ALL PRIVIOUSLY STORID OR CALCULATEID DATA

VARIARIZ 218 273 OY

VAXIAZIZ 3 IS 171 UT

VARIABIE 4 IS ELDMENT 219 ITIM 40 MAME» 219 SI
VAXIABIZ S IS ELIMENT 178 ITIM 43 NAME~ 178 SI
VARIASLE ¢ IS ELDMENT 177 ITIN 43 NAME- 177 SI
VARIASIE 7 IS CLDMENT 176 ITEM 43 NAME- 176 SI
VARIASIZ ¢ IS ELDMENT 130 ITDM 40 MNAMEZ- 130 ST
VARIASIE ¢ IS CLOMENT 100 ITHM 45 NAE- 100 SI
/380U SUITCE PLOTS T FILX MOTS « MSTIX WL
STORACK COMPLEITX FOR 114 DATA POINTS

STMURY OF 'AIIAILB STOREID THIS STI? AND EXTRDME VALOES
VARI TYPE IDENTIFT WAME  MININDM AT TIIX MAXINDM AT TINE

apIse 113 I 273 UY 0. 0C0CE+00 0. 3000Z-01 0.0000K+00 0. 3000L-01
3 pIs? 1n oy 171 UY <0.2238L-02 0.1312E-02 0.1166L-02 0.3475L-02
ESTL 319 4&C 9 I 0.1534 0. 3000L-04 7228. 0. 38442-02
ESTR 178 43 178 & 0.8871 0. 5000E-04 0.1923K+03 0.4027%-02
0. 3000K-04 0.1708K+05 0.1312K-02
ESTL 176 43 176 $I 0.4723 0. 3000£-04 0.183558+05 0.13128-02
STR 130 &0 130 $I 0. 3768K-01 0. 3000L-04 7282. 0.1131K-02
100 8I 0.2230E-01 0. 3Q000L-04 0.19565+03 0.1312L-02

BRGNS
-
-~
~
»
-
-
-
-~
"
[}
o
b
.
3
o
~

PLOT DEFINITION
CURVE VARIARLE MK

1 2 inm
2 3 1w

CUNULATIVE DISPLAY WMOER WIITTEX TO PILE PLOTS = RASTIR MODE.
DISPLAY TITLE= [F300 3/4" sw:n DISK SIDK DROF ANALYSIS

PLOT DEXINTITION
VARIASLE

- CURVE RAME

4 219 81

2 ¢ 130 8L

3 $ 100 8L
CUMDLATIVE DISPLAY WM 2 WIITTEN TO FILE PLOTS « RASTER MODL

DISPLAY TITLE= IF3Q0 3/ t" SPACER DISK SIDX DROP AMALYSIS

PLOT DEFINITION
CURVE VAJIASLE muqQ

1 3 178 81
2 ¢ 177 81
3 7 176 81

CUMULATIVE DISPLAY NMBIX 3 WRITTIN 10 FILK FLOTS = RASTIR WOOK.
DISPLAY TITLEe IF300 3/4" SPACIR DISK SZDI nm ANALYSIS

POST2¢ STHMMARY OF VARIAILE EITIDME VALUXS
VARI TYPE IDKNTIFIZES MAE MINIMDM AT IR MATIMOM AT TIMK

2 pisep 273 O% 73 0T 0. 0000%8+00 O. 3000%-01 €.0000L+0C 0. JOOOE-01
3 pis?r I1n X 171 8Y  -0.22382.02 0.13122-02 6.1166X-02 0. 3473K-02
4 BSTX 218 &0 19 81 G.1534 6. 50003-04 7228. 0.3846E-02
S ESTR 178 43 178 §1 0.8871 8. 5000304 0.1923K+03 0.4027K-02
¢ ISTE 177 43 1717 81 0-3392 0. 3000X-04 0.1708K+03 0.1311£-02
7 EBSTE 176 43 17¢ 81 4723 0. 30001.-06 0.1833K+03 0.1312£.02
8 ESTX 130 40 130 81 0. 3768L-01 0. 3000L-04 7202, 0.1131¢8-02
¢ ISTR 100 43 100 $1 0.22502-01 0. 3000K-04 0.1936K+03 0.1313K-02

wrewe ROUTINE COIPLITID owwew (CF o 10306. 490
/ EOF ENCOUNTIRID OF PLLIIS

PREP? AFWRITE OR SPWRITE WARNINC MESSACES » 1
NUMBER OF SOLUTION PHASE WARNING MESSACES « 0

aweve RUN COMPLETED swwwe (CPw 10507.1900 TIME= 16.1808
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evessrrees  ANETS INFUT OATA LISTING (FILRDIS)

1 PRXP7

{ TITLE, L7300 2* SPACKR DISK 1 FOOT SIDE DROP ARALYSIS
n.li.z.."

T2, 210,04

ET 31240040

RAN, 4

RAY, 5, 2
CAMMA, 0. 02, 20
DENS, 1, 0. 00073

& 3,0.03341
2,104,0.93,1.0011, -0.030,3.0
K103,11.94,1.081,-0.075,3.0
2, 1C6,14.92,1.0X11, -0.070,3.0
%107,17.92,1.0811,-0.063,3.0
108, 20.90,1.000

2109, 23.35,1.000
10,26.82,1.00
1,29.85,1.00

PEEPEEPPIIIPPPEPPR
G G P Gt e P P P P Qb Pump Bub Gt G Gt b G G P

©
ai

is, ¢33, .90
18.633,0
2

0 31,1, 31,1,-0.49
39

aEAQ
ur

SPCaRRRL

CcsYs, 0

R 63,0,-17
N 64,0.4,-17
&7 8.4,-17

ity
N- 71,0,-16

15
%t&l.‘." 81,1,,1.0

rrerTTTeY
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eoveeevews  AXYS THPUT DATA LISTING (FILEIG) eveveeoene

48,10.2,-14
X, 2,7, 02,88,1,,1.0
2,-13

ARAER
2

10, <11
e by ell
v 6.8y a1l

=
000
[

o 1.2,-11
13. 2,11

2,15,108,115,1,,.373
6.0,

,9,123,131,1,,.378
7.2,-10.23
13.2,-10.28
1

v13.6,+10.25

y14.6,+10.28

0y =9, 23

oo by 09,23

o 8.8, 9,23

8,=9.23
23

RENARIRRAR
poy= | Sreted mr

-
Fss
-~
- a

3%

\l.:‘ﬂ-
L Jd
b

013.2,-9.23
13.6,-8.23
14.6,-9.13
.;.uc.l”.l..x.o
s by =8,
»9,138,166,1,,1.0
,9,167,175,1,,1.0
16.6,-6.23
»10,176,185,1,,1.0
2,64,132,148,1,,6.0
s 16,8, 24,235
az, s
€,0,-3.623
9,3,-3.625

K 220, 3. 8,-3. 623
;. 22¢,9.8,-3.623

TLL
X 227.10.6,-3. 623
%233, 16.6,-3.623

FILL

NGEN, 2,18, 216,219,1,,0.625
W, 238,3.4,-3.0
8,235,).8,-3.0

W 243,9.8,-3.0

rILL
N, 246,10.2,-3.0
N, 247,10.4,-3.0
X, 253,16.6,-3.0
FILL

RCIX, 2,17, 237,239,1,,1.0
NGEX, 2,12, 2435, 247,1,,1.0
N, 260,16.6,-2

NGEX, J, 7, 234, 260,1,,1.0

;—-—o—n——-———-—u—
bt e el
13 e

-
-
[ )

baladsialalalat alad ol at of et o}
ARzRE:

8

::::FRB’
-~
FEEREaR
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seswerewss  ANYS INPUT DATA LISTING (FILRIS) wovewrweeew

cewe ILDENT
E1,2,3% 32
£.7.8,70, 38

532,33, 68
%G”' 34,65, 64

E, 38, 70, 69
563,648,272, 71

5 §9,90,99,93
&!l.’lg 101,100

E97.47,106

1
3

16,
24,133,132
1,-1

3i, 140,139
16,141
41,140
17,142,181
[
0,

[
147
1

GEMERATION
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sewrersere ANSTS INPUT DATA LISTING (FILDIS)

69,170,179,178
70,171,180,179
72,173,1832,18)
N, 3,1, -1
173,354,183, 184
s 183
76,177,187,18¢
78,179,189, 188
79,180,190,189
81,182,192,191
41,1
33, 54,143
83, 36,1193
85.167,197,19¢
88, l‘). 104, 203
89,190, 203, 204
ﬂ 192.112.111

RFF!‘FFFRFFFF;Fg!‘l"l“l‘ﬂFFFFPFFFFFFPFI“!“FI"!‘FI‘FF

96,1 7 s

97. l’l. 117. 216
GEN, J

L 200. 2"
E.GIOO. 201 221,220

| adudndad ol

1
1
a1s,
1
1

2
L ZOS. 206, 224, 223
IGEN 3,1,
€, 208, 117. 115
!.6203. 209 228,227

f-!ll 21 2 230
£, 212,1213,231,230
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roerewreee  ANSYS INPUT DATA LISTING (FILELS) wewwwweewe

120,239,238
220, 221, 240, 239

BRPPRge
N
-
N
S
~
-
[ J

[ adod
[y
X3
* w
[l ndd
[ Y3
~ ;e
.w
oL
»m
[ 3% ]

227,247, 246
227, 220, 248, 247

ISPV RIS s e g
w » ]
a. g
3
$J
~
]
"
]

R
-
=22
@

s
ig
~
-

it
-y

“we
- v
R
0b b DB 02 0N = 9 P
o wg e

anProery
SRIIIN N

1000, 1, 300
1000,1, 300

i

33
NNEO

FFFFFFFFFFFFFFFFFFFFE
e 0 e e 00 04 B s 0 01 8 B B Sk D D N O D D
O 4 o™= o Jla
CEUUOU Humusw

UNDARY NODIS
2000, 4, 28,1

on
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wesverewer AXSYS INPUT DATA LISTING (PILELS) ewevwereee

- N -

WY PIF $ed pew pue
g e G 0 o = B O s P G
O W & - e w

NN:"NO’""‘-

2
K, 2028, 28
WSOXT,

¥
criw 'xom:n CONDITIONS

04, U%,0.0
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srewwewres  ANGYS INPUT DATA LISTING (FILINS) swewwweess

ESTL 8,110,490, 81
ESTR, 9,100, 43, §T
{ $BOW, .o
PLYAR 2,3

PLVAL &, 8.9
PLVAL, 3, 6,7
EXTREM,

i "
TINISH
{gor
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ANSYS - DNGINEIRING AMALYSIS SYSTIM IXIVISICN 4 NOCLEAR PiCK MAY 1,1989
ANSYS(E) COPYRIGENC) 1971, 1978, 1382, 1983, 1983, l’l?. 1989  SWANSCN AMALYSIS SYSTIMS, INC. AS UNPUBLISHED WORK
PROPRILTARY DATA - UNAUTHORIZED USE, DISTRISUTION CR DUPLICATION IS PROEIBITID. ALL RICHETS IISTRVID
FCR STPPORT CALL STIVEZ WOLIXR PEOXE (206) 874-2233 ™~

1r300 2° SPACKR DISK | 7OOT SIDR DIQP ANALYSIS 21.1019 MAR 22,1990 CPe  6331.680

swwww GLNERAL GRAPR POSTPROCESSCR ( POST26¢) vweww
ALL POST26¢ SPICIFICATIONS AXR RESET TO INITIAL DEFAULTS
MINIMUM TIMEe 0.00000E+00 MAXIMUM TIMEe 0. 3000CE-01

e NOTE wew

IEDEFINITICN OF TIME SARGE FRASTES ALL PREVIQUSLY STCIED OR CALCULATID DATA
VARIABIE 2 I3 273 OY

VARIABLE 3 IS 1N 0OY

VARIADLE 4 IS CLDMENT 219 ITIM 40 NAME= 219 SI

VARIABLE S IS CLEMENT 1783 ITIM 43 MAE= 178 SI
VARIABLE ¢ 1S TLDMENT 177 ITEM 43 MAMDs 177 SI
VARIABLE 7 IS ELDMESFT 176 ITEM 43 Nude 17¢ 31
VARIABLE § 13 FLDMINT 130 ITEM 40 NMiMEe 130 SI

VARIAMLE 9 IS ILDMENT 100 ITEM 43 NiHEs 100 SI
/SHOW SWITCE PLOTS TO FILE PLOTS - VICTOR HODR
STORAGE COMPLETE 70R 74 DATA POLNTS

SUMMARY OF YARIARLIS srom TELS STXP AXD IXTIEME VALUIS
VARI TYPE IDENTIFIIRS RNAME NINM AT T MAIIMOM AT TIME

pIs? 173 W iy 0. CO00Z+C0 0. 20008-01 0. CCOCE+00 O, 2000-01
pIs? 11 oY 171 UY -0.13894%-02 0.1298K-01 0.1168E-02 o.nul.-ol
ESTR 219 40 219 st 0.2032E-03 0. 2083E-C4 0.2373K+03 0. 3820R-0
ESTR 178 43 178 ST 0.34312-01 0.2083%-04 0.1333E+03 0.11.01»-0

=01 0.20838-04 0.1166Z+03 0. $9500R-0
ESTR 176 43 176 ST 0.63582-02 0.2083%-04 0.1147X+03 0.1230%-01
ESTR 130 40 130 st 0.1996£-03 0.2083E-04 0.1990%+03 0.12802-04 ~\/
ESTR 100 43 100 ST 0. 36632-03 0. 2083F-04 3391, 0.16702-03

PLOT DEFINITION

CURVE VARIABLE XAE
1 1 1w
2 3 1o

CUMULATIVE DISPLAY NMBIR WA TTZN TO FILE PLOTS
DISPLAY TITLE~ IF300 2" SPM:!I DISX 1 FOOT SIDE DRCP AMALYSIS

PLOT DEFINITION
CUIY! VARIAME NAE

] ¢ 130 SL
3 9 100 ST

CUMULATIVE DISPLAY NUMBER 2 WRITTIN TO FILE PLOTS
DISPLAY TITLI= IF300 2* SPACER DISK 1 FOCT SIDE DIOP ANALYSIS

PLOT DEFINITICHM

CURVE VARIAMLE Rud
1 3 178 st
2 ¢ 117 8K
3 7T 11 st

CUMULATIVE DISPLAY NUMBER 3 WRITTEN TO FILR PIOTS
DISPLAY TITLIe [£300 2° SPACKR DISK 1 FOCT SIDE DROP ANRALYILS

POST2¢ SUMMARY OF VARIAME IXTIDS VALULS
VARL TYPE IDINTIZIIES NAME MININOM AT TINR MAXTHNOM AT TIIB

pIser 213 OUY PR3 4 0. C0Q0K+00 0.2000!—01 0. 0000K+00 0, 2000E-01

L X IV ¥ J* ¥+
-
-4
~4
>
“»
-
~
~4
w
-
[-]
-
-
-
»
-4

- VICTOR MODE.

- VECTOR HOOL

- VICTOR MODR.

oIsPr 171 oY 171 UT  -0.1384KL-02 0.1290%-01 0.1163E-02 0.11428-01

ISTR 219 &0 19 81 0.20318-03 0. ZDIJI-N
ESTR 178 45 178 81 0. 3431 2-01 9. 20838-04
.01 0.2083E-04
ESTR 176 45 176 SI 0. 63382-03 0.20838-04
ESTR 130 &0 130 St 0.1996K-03 0.2083%-04
ISTR 100 43 100 st 0. 36632-03 0.2083K-04

L X A1 XV g™y )
-
-~
~3
>
-
.
~
~
“
-
o
§
P
-
~
1

eesee ROUTINE COMPLITID wewww (P o 5679.770
/ ECP ENCOUNTIRID OB FILIID

PREP? AFWRITE CR SPURITE WARNING MESSAGES = |
NUMBEL OF SOLUTICN PRASE WARNING MESSACES = )

weree RUN COMPLITID ¢wwee CPw 6680, 2600 TIHEe

0.2373E+03 0. 3620K-03
0.15332+03 0.1280K-02
0.1164K+03 0. $50CE-0
0. 1147E¢03 0.1280%-0
0,1990K+03 0.1280%-0

3391, 0.1670%-02

21.137¢
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\\\_’/ seticioiorkser ANSYS INPUT DATA LISTING (FILEL) itk

;gggggT.PSlFOOT.RES

é;IT%E.POISON SHEET 1° DROP ANALYSIS 7/16" X 19 1/16" 0 DEG.
N.

KAY. 3.1

ET.1.3

ET.2.21...4

EX.1.25.8E6

NUXY.1.0.29

DENS.1.0.000725

GAMMA,0.02.20

C*** REAL CONSTANTS

R,1.0.44.0.0071.0.44

C*+* NODES

N.1.0.0
N.11.19.0625.0
FILL

C¥** ELEMENTS
E.1.2

EGEN.10.1,-1
ITER.1.1.1
= BOUNDARY CONDITIONS

TOTAL,5
AFWRITE
FINISH
/INPUT 27
FINISH
JPREP7
\_ RESUME
KAN.5
KAY.3
Cock INITIAL CONDITIONS AT REST
TIME.0
ACEL. .0
LWRITE
TIME.0.25€-3
Cer LOADING STEP 1
ACEL. 81144
ITER.20,0. 1

LWRITE

C*** LOADING STEP 2
TIME.Q.5E-3
[TER.20.0.1
ACEL..0.0

LWRITE
C;*E %OADING STEP 3

TIME.
ITER,100.0,1
LWRITE

SLOAD, 1

AFWRITE

FINISH
/LNFREQ.5
/INPUT. 27
FINISH

/POST26

FILE.10
DISP.2.6.UY.UY
DISP.3.11,UX.UX
EXTREM.2,3.1
/GRAPH, LABX.SEC.
/GRAPH,LABY, IN.
/TITLE.7/16" X 19 1/16" POISON SHEET 1° 0 DEG. SIDE DROP DISPLACEMENT

* /SHOW.PLOTL. .1
\—/ PLVAR 2

/SHOW,PLOT2. .1
PLVAR.J
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FINISH
/STRESS. .5
TIME.1

NSTRES. 100

END

FINISH

/PQST26
ESTR.4.5.11.58B
RFORCE.S.1.FY
RFORCE.6.11.FY
/TITLE.7/16" X 19 1/16" POISON SHEET 1° SIDE DROP BENDING STRESS
/SHOW.PLOT3. .1
/GRAPH, LABY . PSI
PLVAR.4
/SHOW.PLOTY4, .1
JTITLE.7/16% X 19 1/16" POISON SHEET 1° SIDE DROP END REACTIONS
/GRAPH. LABY . #/IN
PLVAR.5.6

FINISH

/OUTPUT

/EQF
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sk ANSYS QUTPUT DATA LISTING ooy

ok ANSYS REV 38122-PC/LIN-4.4 CP= 9,060 ****
FOR SUPPORY CALL ROBERT QUINN PHONE (408) 281- 6151 TWX

NEW TITLE= POISON SHEET 1° DROP ANALYSIS 7/16" X 19 1/16" 0 DEG.
VARIABLE 2 IS 6 UY
VARIABLE 3 IS 11 uX

POST26 SUMMARY OF VARIABLE EXTREME VALUES
VARI TYPE IDENTIFIERS NAME MINIMM AT TIME MAXIMUM AT TIME

2 DIsP 6 UY 6 UY -0.3780E-01 0.2203E-01 0.3791€-01 0.751SE-02
3D0ISP 11 UX 11 UX -0.9012€-17 0.8981E-03 0.1733E-16 0.2933t- 03
VARIABLE 4 IS ELEMENT 5 ITEM 11 NAME=5  SB
VARIABLE 5 IS REACTION FORCE 1FY
VARIABLE 6 IS REACTION FORCE 11 FY

SUMVARY OF VARIABLES STORED THIS STEP_AND EXTREME VALUES
VARI TYPE IDENTIFIERS NAME MINIMM AT TIME MAXIMUM AT TIME

4 ESTR 511 5 SB -6l47. 0.2200 6394. 0.7000€E-01
5 RFOR 1 FY 1 Y 3370 0.5000 33.76 0.3600
6RFOR 11 FY 11 FY  -27.15 0.4800 27.00 0.3400

seickeiek ROUTINE COMPLETED ****+* (P = 465.880
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srwvereere  UNYS IXFUT DATA LISTING (TILIRY) eevevetene

COENORSLWNTOBDE ORI WN-

D 00 o s 00 o e g 4 e e

. g
{ TITLE, SPACIR DISE TEIXMAL STIESS ARALYSIS, NORMAL CCMDITICNE

1,33

ons, 1, 0. 00073
1,0,

% 1.26.258

O 1,8.8

ALFX, 1,9.92L-4

Cvee DL GEINERATION

csys,1

X1,18.455,-90

N 31,18.635,0

FILL

5GIN, 2,31,1,31,1,-0.49
NDELE, 39

cs

%63,0,-17

464,0.4,-17
10, 6. 4,17

BSRFENEE
pret D
pogaperd s
’.

AHAARPARARSA
- o

R

-
=
IRt o

= g g g

16,7.2,-11
22,13.2,-11

2,13.108,113,1,,.373
0 6.8, =10,
2,9,123,131,1,,.373
2 7.2,-10.23
+13.2,-10,23

13.6,-10.23
18, :.-IB- 23

-y

#F

RARNBANABARFAR
s F

a

F

BRBIAAABLALA S S o o
~ y 3 (-3

. 9.
13.2,-9.28
13.64,-9.25
14.64,-9.25
.8
1

00 4t 4 e B et Gt Bt oo
RArBN=ORE -

7

v T e T e e e e e e

.150,137,1,,1.0

RREEERRARRAR AR

1

[}
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eveveseerre ANSYS [NPUT DATA LISTING (FILEDS) wweoewewew

WGER. 2,9,138,1668,1,,1.0
WIK. 2,9,167,175,1,,1.0
K 165.16.6,+6.23

WGEX, 2,10,176,183,1,,1.0
WGEX, 2, 64,132,148,1,,6.0
K 213,16.6,-4.23

FILL, 212,21

K 216,0,-3.423

K 219,3,-3.623

1 43%%

N, 220,3.8,-3.625
K 226,9.8,-3.623
FILL

N 227,10.6,-3.628
K 233,16.6,-3. 623
FILL

NCIN, 2,18, 216, 219,1,,0. 623
N, 238,3.4,-3.0

K 239,3.8,-3.0

K, 245,9.8,-3.0

[ 2339

mt.l?. 3.‘7.2!9.!..1

WER, 2,12, 24 361.lul

% 260,16.6, -

m’. T ZSI. 260,1,,1.0
wee CLENENT GINKRATION

EGEN, 4, 1, -1
£, 08,465,96,95
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OB 8 N S N
OBGNANI W™

wwwewesewe ANSYS INPUT DATA LISTING (FILEIS)

B, 44,45,288

B 43,66,96
546,97, 96

B, 46,47,97

K, 89,90, 99,98
%, 91,92,101,100

g
L
3
Ltirs
"
o

6,131
4,133,132

l,<}
30,131,140,139
3,116,181
41,140
16,117,142,141
IN, 6,1,
22,148,147
22, 30,148
48, 30,149
50, 51,149
32,135, 131,130

36,137,163,164

[3)

;-—-—
o
-

’o lo’
5, 54,185,184

FOPIPILIgpOpe papapopa e po o po o Po o o P QO RO RO O PO PO U N PO PSR SRRV S U e 0 e Y
sEETS
-
>
g
s
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eweeewrere  ANSYS INPUT DATA LISTING (FILEIE) ewewswewwe

Latataiadad siadaladadalad -1 ol d o)

1
1
1
1
1

200, 220, 219
200, 201, 221, 220

EGIR, 3,1, -1

203, 204, 223
204, 203, 223
203, 206, 224, 223

[pladad ol ol

22§

. 227, 226
, 309, 228, 227
3 1,-1
11,211,230
12,213, }31. 230
213,385,233
216,217,235, 234
IX, 3,1, -1

ger

S alar Tyl
E“N

[aJad o ad
oy
=

o

w

*°

e

-

0, 221, 240, 239
26, 246, 243
26,227, 246
2
2

v 247, 246
7,226, 248, 247
61,

33, 38, 39,233

37,238,235, 234
238,239, 236, 233
243, 246,238,297
246, 247, 2599, 258

:

H

[adadadadadad=d ot ol ol ol
N

Cwwe NODL TEMPIRATURES
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wesearmewe  ARSYS INPUT DATA LISTING (FILELS) wrevevesee

T, 1, TR, 231.0
NT, 2, TEMD, 230. 8
¥T, 3, TR, 230. 8

T, 133, TEMP, 447. 6
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weeswerere  ANSYS INPUT DATA LISTING (FILELS)

8,
T, 19C, TR, 436.0
T, 181, TRMP, 376.0
WT, 19§, TDXP, 464, 3
WI, 187, TP, 484, 9
T, 198, TXHP, 484.9
RT, 199, TEMP, 464.0
WT, 200, TRMP, 461. S
T, 201, TR, l‘;. 3
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reereeesee  ANSTS INPUT DATA LISTING (FILI1S) wewwewswoe

¥T, 256, TR, 4749
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ANSYS « ENGIEIXIING ANALYSIS SYSTEM u:vis:ou WUCLEAR PACE MAT 1,1949
ARSYS(R) COFPYRIGETIC) 1971, 1978, 1982, 1983, 1983, 1”7. 1969  SUWANSON ANALYSIS SYSTDMS, INC, AS UNPUILISKID WORK
PIDPI.IITAIY DATA - UNADTHORIZED USE, DISTXISUTION OR DUPLICATION 1S PROEIBITED. ALL RIGHTS RESERVID.
SUPPORT CALL STXIVE PORTIX PEONE (206) 874-2233 nx
SPACKL DISK TEIZMAL STIISS ANALYSIS, WORMAL CONDITIONS 10.2773 MAY 11,1990 CP= 163.370
wewwe POSTI MODAL STRESS LISTING wwewe
LOAD STX? 1 ITERATION- 1 SECTION= 1
TIME= 0. 00000K+00 LOAD CASEe |
TEE FOLLOSING X, Y, 2 STRISSIS AXE IN GLOBAL COCRDIMATES

nopt [1 9 (34 sz SXY £) -9 S L1441} $1G62 $163 : st £ 24 1

1 0.43745+03 -19.78 0.0000K+00 904.1 0. 0000K+00 0.0000K+0C 0.42768+03 0. 000CK+00 -36.89 0.42798+05 0.4277E+03
0.41078+03 -838.0 0.0000Z+00 2360. 0. 0000L+00 0.0000L+00 0.4126K+03 0.0000Z+00 -1046. 0.4230E+03 0, 4179E08

3 0.3761K+03 -166.9 0.00008+00 4891, 0. 0000K+00 0. 0000L+0C 0. 3828K+03 0. 0000!000 -833.8 0. 3912£+03 0. 1871E+03

4 0.33248+03 1071, 0.00C0K+00 6114, 0.0000E+00 0.0000C+CC 0. 3438I+03 298.3 «364.9 0. JAT4E+¢Q3 0. 3462E+03

S 0.2861L+03 789.4 0.0000E+00 6808, 0. 0000L»00 0. 0000Z+CG 0. 3021K+03 0. 0000L+00 -808.2 0.3101 £+03 0. JOSIE+03

6 0.2369%+03 3079, 0.00008+00 €740, 0.0000L+00 0.0000Z+00 0.2733K+03 1214. 0.0000L+00 0.2733K+05 0. 2696¢E+03

7 0.2248K+03 1966. 0. 0000K+00 39!7. 0. 0000K+00 0.0000Z+00 0. 2418K»03 3263, -1992. 0. 261 7E+03 0. 2407E+03

8 0.2023K+0% -713.2 0.0000K+00 844 0.0000K+00 . 00CCL+00 0.2326X+03 0.0000L+00 -3749. 0. 3701 E+03 0. 2534K+03

9 0.2934K+03 6229, 0. 0000E+00 O. lJSGtPO} 0.0000K+00 0.000CK+00 0.3394X+C3 633.3 -817.6 0. 3676K+03 0. J404E+03

0 0.2231K+03 7363 0. 0000L+00 0. 1309X+0% 0.00C0L+00 0.000CK+00 O, 3008X+03 64,06 -186. 9 0. 3036£+03 0. 3018L°03

1 0.1673K+03 4381, 0. 0000E+00 0,1053C+C3 0. 000CE*00 0.0000L+00 0.2337K+¢3 171.0 «211. 4 0.2339L+03 0.2319£+03

2 0.1371K+03 6193, 0.0000K+00 9477, 0. 0000K+30 §. 600CK+00 G. 2016X+0$ 6. 0000L+0C -132.6 0. 2041K+03 0.2029£+03

3 0.1183x+03 6378 o £+00 9020, 0. 0000%+30 6. 00002+0C 0.1842K+05 121.22 -214.2 0.18835+03 0.1872K+03
4 0.1060K+03 7046, 0.0000K+00 £778. . 0000 0. 0000LE+00 C.1779K+03 1.947 -148.7 0.17930+03 0.17848+03
13 9998, 36. 0.0000K+00 §977. 0.00002+0C 0. 0000L+00 G.1797K+03 0.00002+00 -133.0 0.1610T+03 0.1803L+03
16 9420, 9041, 0.0000L+0C 9382, . 0.00002+00 G.C000K+0C G.1883X+03 0.00008+00 -3¢8.7 0.1920E+03 0.1902K+03
7 slas. 0.10725+03 0.0000K+00 9931, 0. 60002+00 C. 000CK+CO C.1992K+03 3,380 «73.13 0. 1999E+03 0.19938+035

¢ 8i03. 0.1239Z+C3 0. 0000F+CC 0.1043L+03 0. 0C00Z+0C 0.0000Z+0C 0. 2108L+03 0. 0000K+00 -291.7 0. 2138K+03 O. 2123808
9 70984 0. 1404Z+C3 0. 00COK+0C 0, 1033Z+035 0.0000Z+0C 0.0000K+3C O, 2152C+03 0. 00C0L+00 -378.8 0.1109K+03 0.2171K+03
20 39037, 0.1473L+03 0.0000K+00 - 9444, 0.0000%+C0 0.0Q00L+00 O.2076K+03 354.48 «147.4 2. 2091 £+03 0. 2081K+03
1 4631, 0.1488K+03 0. 0000Z+00 4743, 0. 0000E+00 0. 0000%+00 O.1931E+03 C.G000K+00 -382.3 0. 2030K+03 0. 2011 K+03
2 4034, 0.1374L+03 0.0000C+00 6134, 0. 0000%+00 O, 0000Z+00 0. 19948+03 0.0000%+00 ~142.3 0. 2008Z+03 0.2001K+03
3 3338, 0.1684K+33 0.0000K+00 7884, 0. 0000E+00 0. 00002+00 0. 2036X+03 0. 0000X+AC -287.9 0.2043+03 6.2071K+03
4 2883 0.18718+03 0.0000E+0C 7620. 0. 0000L+C0 0. 0000K+00 Q. 2179X+03 0.0000%+00 -1%7.8 0.21 ’!l'ﬂ! 0. 2189X+03
3 2375 0.21358+03 0.0000C+0C 7633, 0. 0000X+00 0. 0COCE+00 O. 2406X+C3 . 0000R+00 -340.0 = 0. 2040T+0S 0. 24213L+03
¢ 2241, - 0.2593L+03 0.0000L+00 7978. 0. 0000E+00 0.000CZ+C0 . 2834X+03 O.0000K+A0 -207.4 0. IISJIOOS 0. 28492003

- 31 1033, 0.3116E+C3 0.0000L+00 7411, 0. 0000L+00 0.0000L+00 0.32935K+03 G.0Q00E*OQ -739. 3 0. 3369K+03 €. 3313K+03
28 -176.7 0. 3198E+03 0.0000L+00 4829, 0. 000CL+00 0.000CK+00 0. 3274€+03 0. 0Q00X+00 -937. 3 0. 33682+03 0. 3322E+03
29 -141.8 0. 3016K+03 0.0000C+00 2331, 0. 0000K+00 0.0000K+CO 0.3037K+03 137.8 -491.7 0. 3086K+03 0. 3035K-03
30 206.1 0. 2679L+03 0. 0000Z+00 8771.9 0. 0000L+0C 0.0000T+00 0.2682L+03 177.1 -2,888 0. 26838+03 0. 2474E+03
31 -384.3 0.2327C+03 0.0000K+0C 367.0 0. 0000E+0C 0.0000L+00 0.2328X+03 0. 0000K+00 -387.1 0.25482+03 0. 2348E+03
32 0.2169K+03 . 0.0000C+00 1411, 0. 0000L+»00 0.0000E+00 0.2190I+03 32)4. 0, 0000E+00 0.2190L+03 0. 2027K+03
33 0.2573£+03 817.4 0. 0000K+00 3097, 0. 00002+00 0.0000T+00 0.26232+03 1811, 1498, 0.27730+03 0. 2634803
34 0.3466L+03 130.9 0.00C0L*00 362). 0. 00002+0C 0.0000Z+00 0.2321E+03 192.1 «-387.3 0. 23600+03 0. 2342205
33 0.2200L+03 4&33.1 0.0000L+00 4047, 0. 0000E+00 0.0000L+00 0.2277K+03 461.8 -391.0 0.2316K+03 0.2273L03
36 0.2117L0+03 602.0 0.0C00E+00 4313. 0. 0000E+00 0. 0CO0L+00 0.2224L+03 342.7 -$11.0 0. 2313E+05 0. 2248203
37 0.2283L+03 179¢. 0.0000K+00 4947, 0. 0000:000 0. 0000L+0C 0. 2402E+03 14612, -831.2 0.24458+03 0.2381E+03
38 0.3288L+03 -1035. 0.0000K+00 TO62. 0L+0Q 0, 0000L+00 0. 3473K+03 0.0000L+00 -1887. 0. 3762K+03 0. 3630E+05
40 0.16935+03 330.1 0. 0000L+00 0.1017K+03 0. 0000!'00 0. 0000E+0C 0. 2220E+03 0.0000L+00 -4720. 0.26928+03 0. 231003
41 0.1399E+03 §939. 0. 0000L+00 8373, 0. 0000K+00 0. 0000E+0C 0.1976E+C3 1340, -172.1 0.1993£+03 0.19238+03
42 0.12995+03 35337, 0.00008+00 §823. 0. 0000E+00 0.0000E+0C 0. 1887E+03 436.1 -798. 3 0.19678+03 0.1906E+03
43 0.11935+03 €336, 0.0000C+00 8148, 0. 0000E+00 0.0C00L+*00 0.1783T+03 742.9 -107.1 0.17968+03 0.1733E+03
44 0.11198+03 7488, 0.0000C+00 7300, 0. 0000L+00 0.0000L+00 0.1708L¢03 1662. «62.37 0.1714E+05 0. 1640L+03
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LOAD STLP
TIME»

ANSYS - DNGINEXII
COFYRIGENC) 1971, 1978, 1982, 1933, 1383, l!l". 1989
= URACTHORIZID USE, DISTRIACTION

AT R)
PROPRIETAXY DATA

5G ANALYS

7CR SUPFORY CALL sm: ]
SPACIR DISK TEEXMAL STRISS AMALYSIS, NORMAL COMDITIONS
eewee POSTL MODAL STRESS LISTING wawee

1 1 Clw
0. 00C00X+00

NEDO-10084-4
March 1995

ISIS SYSTEM XEVISION 4.4

PHONR (206) $74-2333

1 SECTIONe )
LOAD CasEe 1

TEX ZOLLOWING X, Y, 2 STRESSES AR IN GLOBAL COORDIMATES

RODR X £3 T SIY s
43 9948, 1217, 0. 0000K+00 §846. 0. 6000
46 0.1043%+03 9229, 0.0000X+G0 7183. 0. 0000
47 0.1020K+03 9662, 0.0000%+00 7248, 0.000C
A9 8306, 137, 0. CO00K+00 3034, 0. 880Q
49 9231, 0.1121X+03 0. COCOK+CO 7799, 0. 00003
30 0.1002R+05 0.1408%+03 0. 0000K+C0 7205. 0. 0000
31 €137, 0.1339%+05 0.0CC0R*CO 6911, 0. 0000
32 Asss. 0.1294%+03 0.0000E+*00 €611, 0. 0000
33 3138, 0.13128+03 0.0000E+00 §837. 0. 0000
54 3438, 0. 1432E+03 0. COCOE+00 6384, 0.0000
33 348, 0.1603E+03 0. COCOE+00 4874, 0. 0000
38 AAQ0, 0.1773E+03 0.0000E+00 6699, 0. 0000200 0. 0000
37 sesd 0.19638+03 0.0000K+00 6299, 9. 0000k
38 14680, 0. 2026 E+0. 00 3241, 0, 0000K+00 O.
39 -2208, 0. 2426E€+03 0. 0000 2608, 0, 00002+00 0. 0000
0 147.1 0. 2147E+03 0. 0COOE+08 780.68 0000K+00 0.
6l 28,22 0.2023E+03 0. 0C00E+00 273.2 0. 0000K+00 0. Q0
62 -227.3 0. 001Z+0S 0.0C0CE+00 203.2 0, 0000€+00
63 -9987, 441 E+0. CQ0QE+00 647.9 0. 0000E+00
64 -0.1031 IOOS-G- 423X+03 3, 0000K+00 2182. 0. 0000%+00
63 <0.13482¢03 420.7 0. CO00K+Q0 1393, 0. 0000K+00
(1] 356.. «497. 2 0.00008¢00 1333, 0. 30008
7 2. 17.31 0. 0CCOR+00 2011. 0. Q000K
€8 0.1358%+03 -382.3 0. 0COOR*00 3071, . 0. QOCOK:
69 0.2977E+03 -875L. 0, 3000K+00 3332. Q. 0000k
0 0. ll 3! E+03 €387, 0.0000K+00 9331. 0. 0000K
22 -0.1372K+03 0. 0000E+00 1136.0 0. Q000K
n a 17. =0.1334E+03 0.00008+00 136.0
73 6970, =0, 201 32203 0.0000K+C0 2904, 0. 8000
T4 387, 206 0.00C0K+C0 4797, 0. 60001
76 -490.4 -0. lJlll’OS 0. 0000K+00 -66.84 0. 000
77 -142.3 «0.1277K+03 0. CO0CE*00 -66. 54 0. 8000
78 A3SY. =0.1311%+03 0.0000R+C0 -448.0 0. 8000
7% 1739 «3220. 0.00C0K+00 1268, 0. 00041
80 2862, 2631, 0.00008+00 4324, 0. 0000K+00
81 8. 4633, 0. 000CE+*C0 6662, 0. G000R+00 0. 0000
82 -107.3 «0.1284X+0S 0.0000E+C0 12.37 0. G000E+00 0. 0000
33 -167.6 «0.13392+03 0.00008+00 12,37 0. 00C0R+0C0 0. 0000
84 2677 «0.1696E+03 0.0000E+00 -622.2 0. COQQE+Q0 0. 0000
83 loal. -6033. 0, 0000K+00 -211.6 0. 0000Z+00 0. 0000
86 1176, 148.8 0.00008+00 1338. 0, C000E+00 0. 60001
87 2382, 2091, 0. 0000X+C0 3763. 0, 0000L+00 0. 00001
88 4344, 2713. 0.00002+00 3824, 0. 0000K+00 0. CO002

MAY 1,

1989

NUCLIAR PACR.
SWARSON AMALYSIS SYSTDMS, INC. AS UNPUILISHED WORK,
ALL IICHTS LESIZVED.

[} } DMC&O' 18 PROBIBLITID

10,2776 MAY 1,1990 CPe

£+00 0. CCO0L
£+00 0. 00001
K+00 1173,

+00 2703.
+00 6031,

+00 9532,

A-2-226

s1c2 $16G3
L62¢. 8.7
1143, -64. 04
1733, -103.9
173, 3 -126.3
3347, -136.9
4666, -208.7
. -84, 58
L1238, =83, 26
42l.1 =738
614, 3 87, 86
$98.0 -113.7
1760, -133.8
3369, -130,3
2024, 1893,
9, 0000K8+00 2827,
S 9 =333. 3
& 9 -147.9
8. 0000%+00 -231.8
-9839, 0. 1433803
-$33. =0, 18398+03
-146. 8 =0, 1376K+03
3214 362,
0, 0000E+00 -2034.
1794,
8298,
-737.9
0. 00008+00-0. 1274K+03
0. 0000£+00-0, 1 3358+03
3379, =0, 21 328+08
3.8 =-2883.
=490.1 =0, 1349K+03
=133 8 =8.12788+03
0. 0000]000-0. l !l 2!’05
«796.0
233.3 -l “6.
604,23 -1736.
-102. 6 =0,1287K+03
-163.1 «0.13398+03
«2630. «0.1698K¢03
-88. 80 -6086.
0. 0000E+00 -1379.
178.0 -1736.
80.2¢ =2334,

264. 190

st SICE

0. 1492K+03
0.1376K+03
0.1622L+03
0.16308+03
0. 173CE+03
0.1817%+03
0.16772+03
0.1621Z+03
0.1683%+03
0.1720%+03
0.18635+03
0.19882+03
0. 2084208
0.32112+03%
0.2618%+03

L3
0.1604K+03

0. 1474803

0.21532+03 0.19433+03

0.3162K+03 0.1048K+03

0.1343K+03 0.1325L+08

0.1278K+03 0.1271Z+03

0.1973L+03 0.1788Z+03
38, 7471,

393, NN,
0. 14188403

0.13338+05
0.12878+03 0.1282X+03
0.13398+03

0,1331£+0%
0.16982+03 0.15832+08
7238, [}
4002, 3697,

1767, ni.
0.11392+03 0.1102E+0%



NEDO-10084-4
R March 1995 et

« CECTEETXING ANMALYSIS SYSTEM REVISION & WUCLEAR PACK. 1,198
ABYS(D oormcmm 1971, 1978, 1982, 1983, 1983, l’l7. 1989  SWANSON AMALYSIS usrns IRC, 4S UNPUBLISEED WORK
PROPRIETARY DATA - URAUTHCRIZED USZ, DISTRISOTION OR DUPLICATION IS PROHIBITED. ALL RIGETS RESERVED.
FOR SUPPORT CALL S$TIVE PORIXL PHCEX (206) 874-3233 ™

SPACER DISK TEINMAL STIESS ARALYSIS, WORMAL COWDITIONS 10.2777 WAY 1,1990 CPe 264,790
weeve POSTI WODAL STRISS LISTING wewew
T, oc00e00 - 1oa0 caste Tporow !
THE POLLOWING L. Y,2 STRESSES ATE LN GLOSAL COCRDLKATTS
mor  sx sy sz sty sm sz st st62

$16G3 St SIGL
89 426.3 . <0.1337K+03 0.0000Z+0C 70.63 0.0000Z+00 0.0000K+00 . 433. 4 0.0006L+00-0.13385+05 0.1381K+03 0.} 360E+03
90 141.7 . -0.1208K+03 0.0000L+0C 70.63 0.0000K+00 0.0000E+00 149.2 0.000CL+00-0.1385L+03 0.1303L+05 0.1296E+03

1l 1413, =0, 1100K+03 0.0000L+00 -441.4 0.00CCK+*00 0.0000K+0C 1428, 0.0000L+00-0.11022+03 0.1244C+03 0.1181F+0%
91 -725.7 -§801. 0. 0000K+00 -2688.7 0.0000L+00 0.0000L+00 119.0 -838.1 -8818. 937, 8324,
93 84.03 -1990. 0.0000K+00 447.2 0. 0000K+00 0.0000K+00 483.3 «119.1 -31270. 2733. 1334,
% 802.3 1642, 0.00008+00 . 1823, 0.0000K+00 0.0000K+0C 3168. 0.0000Z+00 -724. 3 3893, 308,
93 3i1s2. 3403, 0.0000K+00 3314, 0.0000K+C0 0.0000L+00 4896, 76.23 -317.6 T4, 7038,
% 2809, 1107. 0.00008+00 3489. 0.0000K+00 0.0000K+00 7323, 169.2 -3176. 0.1130E+03 0.1010L+03
97 7008, 3372, 0.0000L+00 6413, 0. 0000K+00 0.00002+00 0.1249Z+03 412.3 -123.0 0.13412+08 0.12898+03

98 -336.0  -0.1297E+03 0.0000E+00 -151.9 O, 0GOOE+00 O.00GOK+00 0.0000%+00 <3Ll.1  =0.12998#03 0. 1299%+03 O.1384E+08
99 2210.0  -0.1326E»03 0.0000K+00 -151.8.  0.0000L+00 O.0000E+00 2.238  -190.4  -0.1330Z+03 O.1331E+03 O.1321E+08
108 -176).  <0.13%4Ew03 0.0000K,00 3717 00000400 0.000UL00 0.3000Ke00 <46,  0.14G32+03 0, 14DSE+03 0.1331Ev03
. H

101 -333.¢ 0. 0000K+C0 0.0000K+00 0.0000K+00 332.9 -783.4 -7444, 1997, T44s,

102 -2083. =3394, 0. 0000X~00 428. 0.2000K*00 0.0000L+00 0.0000K+00 -1784. 3891, 891, 1397,

103 1376 671.0 0.0000Z+00 478.1 0.G000E+00 0.0000Z+00 908,68 0.0000Z+00 -1817. 3726, 2443,

104 -193.9 1434, 0.0000X+00C 11283. 0. 0000E+00 ©. 8000Z+00 1343, 0. 0000L+00 -1118. 3492, 3127,

103 2097, 2249, 0.0000%+00 284¢. 0.00008+00 ©. 0000E+00 3118. M. 60 -807.3 392¢. 3337,

106 1396, 9l.2 0,0000L+00 3211. 0.000CK+00 0. 0000X+00 §244. 2%.90 «4334. 0. l ““003 9644,

107 3429, 3793, 0.0000K+00 6783, 0.0000X+C0 0.G000Z+00 0.1243K+03 473.3 -1638, 4135203 0.1324K+03
108 .39.02 «0,1144Z+03 0. 0000K+00 -1307. 0. 0000K+0C 0.0000X+00 4134 -373.8 =0, 11645403 0. 1103!*03 0.1172K+03
108 1341, -§782. 0. 0000K+00 -1004. 0. 0CCCK+00 0.0000Z+00 1813. -$3.23 -8962. 076K+03 0.1008K+0S
110 3648, 1313, 0.0000K+00 133.0 0.000CK+00 0.0000%+C0 3772, 1088, 0. 8000K+00 !173. nn.

111 1933 -14. 29 0.0000L»00 332.9 0.0000L+00 0.0000 1988, 0.0000K+00 -82.77 2077. 204).

112 -1108. -312.4 0.0000L+00 284.7 0. 0000Z+00 0.0000K+C0 21.4) -113.8 -1218. o 1191,

113 -2830. «406. 3 0. 0000E+0C 204.6 0.0000Z+00 0.0000K+00 0. «448. 6 -1907. 3027, 193

114 -5034. 2193, 0.0000K+00 440.4 0.0000Z+00 0.0000Z+00 2231. 0. 0000L+00 -35083. 7344, 6382,

118 -l10 -5617. 0.0000K+00 1117. 0, 0000L+00 0. L+0C 1281, 1931, 6034, 1333, 6613,

116 -3377. -8371. 0. 0000K+00 1888, 0. 00002¢00 0.00002+00 244.2 3174, -9218. 9462, 8380,

117 4283, «324.1 0.00002+0C 208.3 0.0000%+00 0.0000K+00 692.1 4473, 33¢7. e,

118 -4844 =77. 64 0. 0000K+00 -313.3 0.0000K+00 0. £*00  294.8 =332. 3 «4884, 9. 4907.

119 3348, 39.7 0.0000%£+00 33.41 0.0000Z+00 0. Q000K §04.0 0. 0000E*C0 3413, 4217. 3904,

120 -2631. . 1006, 0.0000Z+00 0.0000Z+C0 108§, 3109, 4193, 3043,

121 6. M8 9. 0.0000K¢00 2638. 0.0000K+00 0.Q000K+00 3628. 0. 0000K+00 -2132, 37.0 3089,

112 -616.9 1388. 0.000CK+0C 4826, 0. 6000K+0C 0. 0000E+00 337¢. 1090, -37113. 11092+03 0.1011E+03
123 -T7136¢. =0,1096K+03 0.00002+00 -228.4 0. 0000E+00 0. 0000K+»00 0.G00C0K+00 8471, -8, ll!ll’ﬁ! 0- 1162K+03 0.1009E+03
128 -7618. 5911, 0.0000K+0CC 27.32 0. 0000E+00 0.0000K+0C 0. 0000L+00 -51 . 8340 CJ Q. 7336,

123 9669, 1377, 0.00002+00 383.3 0. 0000K+00 0.0000K+00 1414, 0. 6000L»a0 -9707, 1112K+03 0.1049E+03
12¢ -0. lOlZlOOS -l 26. 0.0000L+00 243.3 0.000CE+00 0.0000C+00 689.63 -17¢.3 =0.1014L+03 0. 1021E+0% 0.1009K+03%
117 -961), - ] 0.0000£+0C 203.3 0. 000CE+00 0.0000E+00 48,46 -173.2 -9 9680, 578,

128 -0.1001 K08 ’. 263 0. 0000K+00 263.) 0.0000K+00 0.0000E+0C 66.72 =36. 48 -0,1003L+03 0.1010%+0S 0. 1005E+03
129 9865, 120 2. 0.0000L+00 283.3 0.0060K+00 0.0000E+0C 1246. 0. 0000K+00 -9908. 0. IHCIOOS 0.1059€+03
130 -7‘1 3. =71%0 0.0000E+00 -318.3 0. G0OCK+00 0.0000L+00 0.0000L+C0 <3644, 3961, 941, 8069

131 -6313. -0.11848+03 0, 0000K+00 942. 4 0. 0000K+00 0. 0000K+0C 0.0000L+00 -3831. -0.12528+03 0. 121352K+03 0. HUI’OS
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NEDO-10084-4

March 1995
ANBYS «~ DNGCIECYRING ABALYSIS STSTIM IEVISIONW 4.4 NUCLEAR PACKE MAY 1,1989
ANSYS{R) COPYRIGENO) 1971, l".. uu. 1983, 1"!. 1987, 1989 SWANSON ANALYSIS SYSTDMS, INC. AS UNPUBLISELD WOIR
PFROPRIETARY DATA - URAUTHORIZED ISTRIBTTION ounxcmal 1$ PRORIBITED. ALL 2RIGETS LISERIVED.
FOR SUPFOLT CALL STIVE POXIXR PD- {208) 070-123!
SPACIR DISEK TETIMAL STIESS ANALYSIS, NORMAL COMDITIONS 10.2771% MAY 11,1990 Che 243, 400
eeees POSTI NODAL STRISS LISTING tevrs
04D STTP 1 I (). l SICTICNs 1}
TIME= 0. 0000CE+CO 1LeAD CaS i )
THE POLLOWING X, Y, 2 STIISSES AIR 1N GLOBAL COORDINATES
RODE 3 sY 53 £ 4 sYZ £33 $1G1 3162 £14-3 ] 34 SIcR
132 -8311. «0,103CR+03 0.00C0R+C0 1263. 0. COOCR+C0 0. 0000R+00 0.0000K+00 ~7484. 0, 10938+03 0.1093K+03 8764,
133 <0.1494%+03 -98128. 0. 00008+00 1162, 0. 0000K+CQ 0. 000CE+*00 0. COCOK+Q0 -7349. -0, Uﬂ £+03 0.17412+03 0.13533X+03
134 -0.2368%+03 . 0. Q0COE+00 413.3 0. 0C0X+QQ 0. 0000K+00 3e 0. 0000 0.2 0. 2336K+03 0. 2437K+03
133 -0.2105E+08 -2359.8 0.00008¢00 213.8 0. 00C0R+00 0. 0000 0. 0000E*00 -231.4 0. 211 C6R+03 0. 2094L+03
136 -0.19C48+03 151, 0. 0000B+00 281.% 0. 0000X+00 0. 0000 3 «48. 38 0.19238+03 0.19138+0%
137 -0.1632E+03 -231.2 0. 00008+00 361.7 0. 00002+00 0. 0000 «299, 3 0. 1662K¢03 0.1643%+03
138 <0, 1461E¢03 1484, Q. 0000‘000 126.1 0. 00Q0K+00 0. 50008 1 9 0. 0000E+Q0 14 0. 1614K+0% 0.1344%+03
139 -9786. -9348, 0. 3000 Q3 -1239. 0. 00002+00 0. 00008+00 0.30008+00 -$218. «0.1313K+03 0.13132+08 0.11372+08
140 -3308. -0.1342E¢08 O, 0000!’00 106.1 0. 0S00E+00 0. 0000E+00 0.3000K+00 -3098. «0,13838+03 0.1383K+03 0.1218%+03
141 <7130, «0, 13788003 0. 00008+00 1314, 0. 00C0E«00 O, COO0E+00 O, 0000R+00 -$161. =0, 166TR+0S 0. 16672403 0. 1464203
142 <6119, 3752 0. 00008400 2330.0 0. 0000E+00 0. +09 731.3 0. 0000K+00 ~6633, 7407, o6k,
143 <4608, 4950, 4 0, 00008¢+00 -361.4 0. 3000E+00 0.00008+08 368.0 0000k «A888, $234. o999,
148 -7618. -138. 8 £¢00 -240.1 0, 0000E+00 3.00008¢00 18.48 «2135.2 «7638. 1637. 7340,
143 7122, *31.3 0. 00008+00 284.3 0. 0000E+00 0. 00002+00 970.1 0. CO00R+00 <7149, 31127, 1709,
148 <3703, 3233 0. 0000K+00 1403, 9. 00008+00 0. 0000K+00 1227, -489.7 -$166. 7443, [1)¢ N
147 -4232. «3484, Q. 0000%2+00 1939, 0, 00C0E+00 0. 0000K+00 434,03 -1371. <3579, [1-1% 8 S428.
148 <2396, -432.3 Q. 0000E+00 4287. 0. S000E+00 9, 0000%+00 3332, 138.1 '-‘Jl b 2640, 390,
149 4072, 3332 0000%+00 6164, 0. 0000E+00 0. 0000E+00 0. 1299%+08 7“. s -1113% 0, 14108+03 0.13298+03
130 2197, «0. 12452+03 0. 0000R«00 236.8 0. 0000 0. 0000KE+00 2249, 0000!000-0. 1230F+03 0.14758¢09 0.13778+03
i3l 1782. «0. 14362+03 0.00008+00 1236.6 0. CC00E+00 0, 0C000E+00 1823, 0. 00008+00-0, 1 4902+33 0.14718+03 0.13852+03
152 6€719.9 <0, | 348X+03 0. 0000K¢00 139.0 0. G000E8+00 0.00008+00 1073, «333.8 -0.1353% 0. 14408403 0.1397%+03
153 34, <0, 171 SE+03 0. 0000L+00 359.9 0. 00008+00 0.00008+00 731. «59.08 «0.1721 5433 0.179¢% 0.17358K+03
154 2850, <0, 31243¢03 0. 0000K¢00 640, 9 0. 0000R+00 0,C000E+00 2941. 0, 0000E+00-9. 21 298+39 0. 2433E+03 0. 22928+03
153 -$03.2 4349, 0. 00008+00 1133, 0, 00008+00 0.00008+0C0 1373, <1433, «3094, 6447, 5197,
158 1133, CI. 63 0- 0000 ¢00 1379, 0. 0C00K+00 0.0000E+00 31388, 16. 69 -2019, 32 4808,
157 -3¢8.83 873 00K+00 3143, O000B+00 0.00008+00 7833. 2358.8 - 0.11848+035 0.10622+03
1580 <587.3 -0. 1442E¢03 0- 00001 +00 -80.79 0. 0000E+00 0. C0008+00 0. 0000R+00 -568. 8 «0, 14448+03 0. L4448+03 0. 141862403
159 1.0 «0.12908¢03 Q. 000Q0L+00 -840, 79 0. 80008+00 0. 00008+00 311.2 0. 00008+00-0. 1292X+03 0.13232+0% 0.13082+03
160 1709, «0.1336E¢03 0. 00008¢00 473.8 0. 00008400 0. 0000%+00 1749, 9. 00008+00-0. § 340K+03 0.135148+03 0.1436Z+03
161 191.3 «0.17728+03 0.0000k+Q0 1399.9 0. 0000K+00 0. 000000 908.9 -§91.1 «0.1775E+C3 0.1864K+03 0.1791X+03
162 -~1737. <0, 20228+03 0. 00008+00 326.2 0. 0000E+00 0.00008+00 9. 00008400 -1714. -3, 2024 0. 2024E+03 0. 1944Z+03
163 1961, «4341, 0.00008+00 341.8 0. 0000K+00 0.0000K+00 2994, 0000K+00 4874, 7868, 6486,
164 -247.0 -4281. 0. 0000K+00 12486, 0. 0000K+00 0. 000QK+00 1437, -1139, -4828. 6283, 353).
163 240, 3 137 0. 00008+00 13349, 0000E+00 0. 0000K+*00 €080, . 0000R¢00 1667, 1747, 1c82.
168 1819, 9130, 0. 0000K+00 S401. 0. 0000K+00 0. 0000E+00 0.1211K+03 373, «1413. 0. 13332+03 0.12792+03
167 -67.33 -0, 13138+03 0. 00001 +00 «37.74 0, 00CQE+Q00 0. 000QE+00 337 «33, 41 =0.13158¢03 0.13138+03 0.13132+03
168 -2180. =0.1418%+03 0. 0R+00 -37.74 0. 0000K+00 O.0000E+00 0.0000R+00 -283. 8 0. 14208+03 0.14208+03 0.1407E¢03
149 1863, =0, 20708+03 0. 00001 j+00 478.3 0. 00CQE+00 0. 00C0R+00 0. 00CCR+00 1837, «0. 3073E+03 0. 20732+03 0.1988L+03
170 -194.9 «0. 1665E+03 0.0000K¢00 399.9 0. 0000K+Q00 0. 00COR+00 729.4 -894. 3 <0.16685+03 0.17415+03 0.1665E-09
in 1333. «0.135022+038 O, 0000! +00 321.3 0. 000QE+Q00 0. 00COE+00 358. 0. 0000!’00-0. 1 ”‘l’ﬁ! 0. 1640K¢03 0.1377€+03
172 2839, «0.11398+03 0.00002+00 263.0 0. 000QE+00 0. Q0CQOR+C0 0. 0000E+00 -2842, <0, 1181Z+03 0. 11612+03 0. 1048L+08
173 $94.7 -4371. 0.0000K+00 742.3 Q. 00C0E+C0 0. 0000K+00 13¢8. «300. & -65“. o2, 3407,
174 1148, 1699, 0. CO00K+*00 2402. 0. 000CR+CO 0.0000E+00 3924, Jo.12 -11C6. 3030, 4630,
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ANS SAGLIEKIIEC ANALYSIS STSTIN LRIVISION 4.4
ANSYS(R) COPYRIGEIIC) 1971, 1978, 1982, 1943, 1983, 1987, 1989
:omrurrm DATA - GNAUTRORIZIED S0TION O

1 -

[ 5

SUPFORT CALL sm o

sewre POSTI WODAL STIISS LISTING eowee

DISTRIBUTX
PHONK (206) 874-2233

SPACER DISK TEHIXMAL STEESS ANALYSIS, NORMAL COMDITIONS

% W

NEDO-10084-4
March 1995

DUPLICATION I8 PROSIBITED.
™

LOAD STIP 1 1 O 1 SICTIOB= 1)

TIME=  0.00000K+00 LOAD Casge )

TRE FOLLOWING L Y. I STRESSIS AR INW GLOBAL COORDINATES

wopK $X $Y T I3

178 1026, 7043, 0. 0000K+00 4391,
17¢ <363 «0.1426E+03 0. 0000X+00 148.0
177 -281.4 =0, 1304K+03 0.0000K+00 148.0
178 1017, =0.1917K+03 0.0000X+00 133.%
179 -381.2 =0,1801K+05 0. OOOOIM 399.8
180 1914, =0, 1332K+03 0. 0000X*C 46,
181 2133 «3426¢. . 00001'000 «372.2
182 -328.0 =7943. 0. 0000X+C0  266.4
183 789, -1108. 0.00002+00 1781.
184 1494, 447, 0.0000K+0C 3770,
183 €36.7 0.11351K+03 0. 0000 3542,
186 3144, =0. 1331 £+03 0.0000K+00 ~384.2
187 317, =0. 14008+03 0. 0000X+00 -386.2
188  3880. =0, 23718+03 0.0000X+00 17%.0
188 4390, =0.1679X+03 0. 0000 9. §
190 46348, 3. 0. 0000K+C0 20.83
191 €191 =0.1320K+03 0. } 4 1342,
192 87%.9 7084, 0.00008+00 1472,
193 1183, -913. ¢ 0.00008+00 1244,
194 -301.7 2898, 0.0000K200 2143,
193 -1038. s38l. 0.0000%+00 3116.
196 -0.1336X+03 7714, 0. 0000K+00 -1910.
197 -0.1767E+03 -8331. 0. 0000E+00 -3168.
198 -0,1120Z+¢3 31.79 o L+00 -3330.
199 7848, 381, 0. 0000K+00 -4037.
200 6116, -1938. 0.0000K+00 387.93
201 aais, 343.0 0.0000K+00 3202.
202 -0.2233C0+03 444.5 0. 60002 7104,
203 -0.2817K+03-0, 1614K+03 0.0000K*00 2463,
204 =0.1939L+C3 9940, . §000K+00 -333.1
303 -0.2289K%C3 -364 0. 0000E+C0 =3394.
206 -0.19642203 . 0000E»C0 -6280.
07 3767, 0. 0000K+00 ~3340,
208 4730, 0.0000E+00 36.0
209 6174, 0.0000E+00 4196.
210 -0.1308Z+03 0. 0000E+00 3897,
211 -0.1914K+03 0.0000£+00 2830,
212 -0.1225K+03 -3348. . 0000£+00 1441,
13 -7811. =14.91 0.0000L+00 -73).9
14  .3010. 526.1 0. 0000£+00 -333.7
213 -4800. 4261, 0.0000L+00 3668.
216 -0.1167K+03 -3277. 0. 0000K+00 -2370.
217 =0.11938+03 -914.3 0.0000KE+00 -4382.

WOCLXAR PACT.
SUANSCON ANALYSIS §

10.2781 MWAY 11,1990 CPe

HAY 1,1988
ST, INC. AS UNPURLISEED WORR.
ALL LIGETS RISIRIVID.

166. 000

s L3 o [ 314+ $1G2 $163 123 $16K
0. 0000K+00 0. 0000X+GC 9347, 0, 0000K+00 =1499, 0.1107E+03 0. 10438403
0. 0000K+00 0. 0000K*00 0. 0000K+00 -310. 3 «0. 1429%+03 0.1429€+03 0.1413L+03
0. 00C0E+00 0. 0000%+00 0. 0002L =240, 6 «Q.1310K+03 0.1310K+03 0. 11982+03
0. 0000Z+00 0.0000K+00 1037, 0, 0000K+00-0. 1921K+03 0. 2027K+03 O, 1974L+03
0. 0000K+00 0. 0000%+0C 371.3 -1104. =0.1807E+03 0.1844K+03 0.1784%+03
0.0800K+00 G. 0000X+00 €. 0000K+00 ~-1782, =0.1393K+03 0.1393K+03 0,1315E+03
0. 0000K+00 Q. 0000X pric e 0. Q000K+00 -338). 7884, 1011,
0. 0000K+00 §. 0000K+00 - 935.3 =1073. «~803¢. 2011, 236,
0. 0000K+00 6. 0000%+00 1%928. 0. 0000K+00 =2246, 4174, 3634,
0. 0000K+00 G.00008+00 7772, 0.00008+00 -831.7 8604, 8234,
0. 0000Z+00 G.08000%+00 G.1414K303 0.0000X»00 -1938. 0.1608E+03 0.1326K+03
. 0000E+00 0.0000X+00 3237, 8. 8000K+00-0. 1 JALE+OS O. “CQI’O’ 0.1329E£+03
0. 80008+00 0. 0000K+*00 3194, 0. 0000E+00-0.1408K+03 0. 1727K+C3 0.1391K+03
6. 00008+00 0. 0000K+00 39¢8. 0. 0000E+00-0. 3380K+03 €. 2376X+03 0.2799L+03
6. 00002+00 G.00008+00 4719, 0. 60008+00-0. 16918403 6. 1143X+C3 0. 1976%+03
0.6000K+00 0.0000K+00 4818, 0. 0000K+00 -9897. 0. 1472%+C3 0.1304K+0)3
E+00 G.0000X+00 1193, 0. 0000Z+00-0. l!1ll’€3 0. 10071003 0, 1442K+03
. C000K+00 ©. 0000K+00 2244, -68%.2 776 1001E+0S 8978.
0. 00008+00 G, 0000K+00 3348.2 «192.12 -1“!- 302!. 27‘3.
. 0000E+00 0. 0000K+00 4213 0. 0000K+00 -1627. S 48, 3244,
0. 0000Z+00 C. $000K+00 0.1082X+03 8. O00UE+00 -3292, 0.1411K+03 O. ll’)l’dl
0. 0000E+00 0. 0000X+00 0. 0000X+00 -7141. «0.1413%+03 0.14132+03 0. 1338K+03
0. 00C0E+»00 0. 0000K+0C 0. 0000!‘00 oTlTl. =0.1873E+03 0.18732+03 C.1 703('0!
0.00008+00 0.0000X+00 3131 0. 0000L+00-0. 1430K+03 0.17418+03 0. 16¢9L+03
©. 0000K+00 0. 6OCOZ+CO0 0. 1043Z+03 0.0000Z+00 1998, 0.1343%+03 6.11732+03
0.00008+00 0.0000Z+00 8488, 0 0000K+00 -4331. 0.12828+03 0. 11341403
0. 00008+00 Q. 00C0R+00 £303. 0.080002+00 -3923. 0.1443E+03 0.1330L+03
. 0000E+00 0. 0000X+00 12837, 0.0000%+00-0. 2471K+03 0. 2734X+03 0. 26322+03
0.00002+00 0. 0000Z+00 0. 0000K+00-0, 13362+05-0. 3083L+03 0. 3093K+C3 0. 2764K+03
0. 0000E+00 0. 000CZ+00 0. 0000X+00 -$321. «0. 2003K+03 €. 2003E+03 0.1779K+03
0.0000K+00 Q. 00002+00 l” ? «3090. =0, 2360Z+03 0.2375E+C3 0.2221K+03
. 0000K+00 0. 0000X+00 =291.1 =0, 2218K+03 0. 2408K+G3 0.2326K+03
9. 0000K+00 0. 00002+G0 0. 10713005 0. 0000' +00 =349, 0.1443K+03 0.1336K+03
0.00002+00 0. L+00 @314, Q5+00 4302, 0.1322K+03 0.1189K03
0.0000K»00 0.0000%+00 9224, 0. 00001 +00 -!Jll. 0.1236K¢03 0.1173£+03
0. 0000K+00 0.0000X+00 3617. 0. 000G£+00-0. 160CK+03 0. 1#62E+03 0.18938+08
0. 08C0X+00 0. 0000%+00 Q. 0000K+00 -7492. 0. 2137E+03 0. 2137E+03 O. 1897E+03
0. 0000K+00 0. 0000Z+00 0. 0000K+00 -4370. «0,1303C+03 0.1303Z+03 0.1150L+03
0. 0000K+00 0.0000Z+00 60¢.9 «403. 4 -8217. 2034, 8313,
0. 0000K+00 0.00002+00 1283. -31.9 =3736. 3021 648,
0. 0000E+00 0. 000CK+00 3767, 0. 000CK+00 -6316. 0.1211E+03 0.1072K+03
0. 00C0X+0C 0. 000CK+00 0. 0000K»00 «443l. «0.12318+03 0.1251E+03 0.1111K+03
0. 0000K+*00 0.00C00K+G0 1193, -403.9 -0, l"tl'ﬂ! 0.1483C+03 0.1412E+05

A-2-229



LBYTS -
ABYH( D
PROPRIETARY DATA -
ZIOR SUPPORT CALL §

SPACER DIST THERMAL STIXSS ANALYSIS, WORMAL CONDITIONS

DSGTMKIRI
conucmc) 1971, 1978, 1983, 1943, 1905. l!". 1989
URAUTBORIZID USE, ODISTELIBRUTICN OR nm.:cgon 13 PROBIBITID. ALL RIC!

NEDO-10084-4

4G ARALYSIS SYSTIM REVISI

March 1995

PHORE (206) 874-2233

weswe POST) NODAL STRESS LISTING wwewe

LoAD STX? 1 I l su:non- 1
TIiEe 0. 00000Z+00 mm cas
THE JOLIOWING X, Y, T STRISSIS AKE IN GLOBAL COORDIRATTS
NODR sz sY T s s £3: ]
218 -0.1234%+03 1384, 0,0000K+00 -4334. 0. 00C0E+00 0. 0000K»00
219 -0.1078K+03 -4130, 0.0C00E+Q0 -1293. 0, 0800K+00 0. 0000K+00
220 -0.1033E+03 <4138, 0. 0000R+00 2263. 0. 0000E+G0 0. 0000R+0Q
221 -0.1264E+03 1993, 0.00008+00 3824, 0. CCO0E+00 0. 0000L+00
223 -0.11721K+03 1971, 0.0000L+00 3619, 0. 0C00E+Gd 0, 0000E+Q
223 -0.1265K+03 -6323, 0. 0000K¢00 -777.9 0. 0000£+08 0. 00008+00
224 -0.11208+403 -749.9 0. 00008+00 -3318, 0. 0000K+0@ 9. 00008+00Q
223 -0.1260£+03 1333 o +00 «3674. 0, 0000K+00 0. 0000%+00
226 -0.1081K+03 -5[&'- 0. 0000E+00 -1734, 0, 5000E+08 Q. D000K+00
227 <9647, oL, 00008+C0 1883 0. 0000E+00 0. 0000L+00
228 -0.1173K+03 2077- 0. 0000K+C0 4780. Q. 0000K+00 0, 0000E+00
229 -0.1131K+03 -2041, 0.00008«00 4373, 0. 0000K+00 0. 00C0K+00
130 -9137. 4147, 0. 0000L¢00 349,83 0. 0000K+00 0, 0000 E+0Q
31  -3213 368.9 0. 0000K*C0 2120, 0. 0000K+00 0. 0000RY00
3132 -72%1. =377.9 0. 000000 ~1931. 0. 0000K+00 0. J000K+00
233 4760 369, 0.00008+00 734.7 0. 0000E+00 0. 0000K+00
234 -91.20 -1831. 0. 00008+00 <1977, 9. 0000K+08 Q. 0000K+00
235 4383, =1926. 0. 0000L+00 -3413. 0. 0000K+00 0, 0000E+00
236 -0, 2643X+03 24328. 0000L+00 -3031. 0. 00008408 0. 0O00K+00
237 -0.2711E+0 .o. 1020E+03 0. Q000L+00 -2861. 0. 0000K+00 0. 0000K+00
238 -0.17958+0: 0. 00008¢30 149.3 0. 00008+00 9. 0000K+00
139 -0.2434040 -0- 1074K+33 0.0000%+00 3233, 0. 00008+00 0. 00C0T+00
240 -0.1877X+03 1707, 0.00008¢00 6448, 0, 0000K+0Q 0. 00C0L+00
241 397. -370% 000CE+00 4134, 0. 0000E+00 0. 0000Kk+00
242 0.122¢2+03 -1831. 0.00008+00 -340,1) Q. 0000E+00 0. 0000L+00
243 03. 2471, 0. 0000 +00 -4338. Q. 0000Z+00 0. 0000E+00
264 -0, 21348403 3151, 0. 0000K+00 -6i08. Q. 0000E+00 0. CO0CX+00
243 -0.27628+03-0, 1492K+0S 0. 0CO0K+00 3338, 0. 0000%+00 0. 0000K+00
248 -0.18325+03 -9130. 0.0000%+00 139.7 0. 00008+00 0. COCOE+00
247 -0.24458+0 -ll“. 0. 00001 +00 2913, 0. 0000K+00 0. 0C00E+00
248 -0.2431K+03 1473 0. 0000% 3383, 0. 0000E+00 0. 0000E+00
249 3829, 2213, 0.GCO00K+00 3234, 0. 000QE+00 0. 0000E+00
30 .y -1812. 0. 0000K+00 -484.9 0. 0000 E+00 0. 0000E+00
231  -478), 300. 0. 0000K+00 1930, 0. 000QE+00 0. 000QE+GO
233 -0.1416K+03 2209, 0. 000K+00 -2113. 0. CO0UE+G0 0. 00COE+00
233 -0.1307E+03 -6316. . 0OC0E+00 1208, 0. 00CGOK*00 0. CO00K+00
254 4336, «0,1429%+03 0.C000K+00 -387. . 0000E+00 0. C000R+00
253 M5, «0.1322E+03 0. C000E+CO +00 0, 0000R+00
236 4821, =0,1772K+03 0. 0000E+00 £+00 0. 0000E+00
137 A267. -0.22178+03 0. 0000K+00 - [+00 0, 00002+GY
238 4383, -0.1331%+03 0. 0000X+CO £+00 0. 0000K+00
239 4339, «0,1001Z+03 0. 000CK+00 0. 0000K+00
260 401.) 4822, 0. 0000K+CO E+G0 0. K00

A-2-230

NUCLEAR PACK
SWANSON AMALYSIS SYSTDMS,

10,2783 MAY 11,1990 CP=

MAY 1,198
I8C. AS CHPUBLISEID WOIK

ETS ILSEXVID.

266,660

SIG1 $162 S1G3 129 SIGR
2033, 0.0000R+00-0. 1379K+05 0.1£462K+Q3 0, 1341K+03
0. 6000K «3476. =0.1167K+05 0. 11471+03 0.10612+03
0. 0000E+00 -2963. =0, 1138E+03 0.1158K+03 0.1081X+03
4144, 0. 0000K+C0-0. 1479K+33 0.1394K+03 0.17272+03
843, -§81.9 Q. 1463K+03 0. 1649K+03 0.1334%+03
0, 0000E+00 -4702, =0, 1427E+03 0.1427X+03 0.12732+03
19987, -2 =0, 13626403 0. 1361 K403 O, 1444K+03
3479, 0, 0000E+00-0,14728+03 3. 1820E+03 0.1676K+03
0, 0000K+00 -1811. «0.1193K¢03 0.1193K+03 0. 1083E+33
144. 4 «31 38, -0, 103318+33 0.1068E+03 19310,
366 0. 0000000, 13328¢03 0, 1698R+33 0.1349X+03
1106, 940, & «0. 1371 £+03 0.1482K¢03 0.13931+03
0. 0000E+03 -3249, <0, 1005E+03 0.1C0SE+CS 9006,

118, «33. 8 -8731. 39, 336,
370.8 -379. 3 -7821. 8393, 7977,
148 «246. 3 -$348, 7809, 7282,
1284, 9, 0000K+00 -2’7!- 4239, 3770
833.3 688, 3 '. 949,
3398, . 0000!000- 37‘0‘0'09 S0K+03 0. 2941403

9. 0000K+00 ~-9620. =0, 3769E+33 0. 37“ +33 0. 23313+03
9, 6000K+00 -2342. =0, 1822K¢03 0.18228+Q3 0.16052+03
9, 0000E+00 -9607. <0, 23678403 Q. 2367K¢C3 0. 2375E+03
3307, 0. 00008+00-0. 21378+03 0. 2663K+03 0. 23338+03
1944, 0. 0000K+00 -3290, . 14238+03 0.1331K+03
0.1284K+08 O, £+00 -2216. 0.14886K+03 0.13382+03
6309, 0. 00002+00 8173, 9, 12488403 0.1193K+05
3090, Q. 0000£+00-0, 231 8K+03 0. 28378+03 0. 2461 2+03
0. 0000E+00-0, 1 30524033, 2349K+33 O, 1949K+03 0. 2671K+03
0. GO00K+00 -8838. <0, 1863K+C3 0.18638+03 0.1637X+03
0, 0000E+30 -3973. =0, 231 38+03 0.1315E+03 0. 2343%+03
173, 0, 0000R+00-0, 2611 K+03 0. 2888K+03 0.2784X+03
1032. =137, - . 7849, 7332,
1087. 0. 0000R+00 -230& 3874, 3469,
1343, =43, 1. 7128, 4323,
2483, 0. 0000!’00-0- l“!l’ﬂ’ 0. 15812003 0.1382X¢03
0. 000CK+00 -3133. ! . 14438403 0.14433+08 0.1272%+03
4872, 0, 0000 E+00- 1“2!005 0.1910K+03 0.1723%+03
4301, 0. 0000KE+00-0. 1337X+03 0. 1987E+03 0.1806K+03
4337, 0. 0000E+00-0. 1 784%+03 0.2237X+03 0. 2049K+03
4867, 0. 0000K+00-0. 2227X+03 0. 2714X+03 0, 2307K+03
4538, . 0000K+00-0. 1 3478+03 0. 2001Z+03 0.18181+03
4342, 0. 000CE+00-0, 1020K+03 0,1474K+03 0.1310L+03
903. 8 0. 000CZ+C0 -3123. 6028, 674,




ANSYS - CNCINETIING ARALYSIS SYSTEM RIVISION 4 LEAR PACE MAY 1,198
YS( COPYRIGET(C) 1971, 1978, 1982, 1983, 1983, “87. 1989  SUANSON ANALYSIS SYSTDIS, INC. 4S UNPURLISEID WORK
noruxnn DATA - UNAUTHORIZED USZ, DISTXIBUTION OR DUTLICATION IS PEOKIBITID. ALL RICHTS RESKRVII.
SUPPORT CALL STXVE PO PHORX (306) 874-2233 ™~
SPACEY DISK TNEIMAL STIESS ANALYSIS, WORMAL CONDITIONE 10,2784 MWAY 11,1990 CPe 167.210
wewwe POST] WODAL STIISS LISTING wowwe
LOAD STE? 1 ITERATION- 1 SICTION= )
TIME=  0.00000K+00 LOAD CASX~ 1
TEE FOLLOWING K Y, STRESSES AIX IW GLOBAL COORDINATTS
o) $X T $2 £ 234 (31 3] $IQ 3162 $IG3 , 31 134~ 4
261  -470.4 =0.1304L+03 0.00008+00 2164.0 0. 0000X+03 0. 0000E+00 0.0000%+0C -383.0 «0.13178+03 0.1J17E+03 0.1298K+0%
202 <4340 =0.1643K+03 O.0000E+00 0. 2671E-09 0.0000K+03 0.00CCI+OC 0.0000E*00 -372.2 0. 1649903 0. 1649K+03 0.1631E+03
283 -435.8 «0.1631K+03 0. 0000K+03 -114.0 0.0000E+00 0. 0000K+0C 0.0000K+00 -347.8 «0.1637E+03 0.1637K+03 0.1639K+03
204 3347 «0.2087E+03 0.0000K*00 1219.9 0. 000CK+00 0. 0000K+0C 0. 0000E+00 -470.2 «0.2103K+03 0. 2103K+03 0.20798+05
263 A4 «0. 1634K+0S 0. 0CC0K+00 0. 7483%-09 0.000CK+00 0.0000T+CC 0.0000L+00 «370.0 =0. 1660K+03 0. 1660K+03 0.14428+03
66 -394.1 -8777. 0. 0000K*00 -119.9 0. 0000K+00 0.0000K+0C 0.0000K+00 -233.4 -8917. 17, 8794,
267 -368.2 2621, 0.0000K+00 -327.6 0. 00G0E+00 0. 0000K+00 0.0000K+00 -431. =2734. 273¢. 1374,
168 -230.9 «0. 1468K+03 0. 0000K+00 -780.9 0. 000CE+00 0. 0000%+00 0.0000K+0C -188.8 «0.1473K+03 0.14728+03 0.1463E+03
169 -248.2 <0, 1482K+03 0. 0000K+00 0. !6‘)!—10 0. 0C00Z+00 0. 000CE+3 0.0000K+0C -307.3 «0.1487K+03 0.14878+03 0.14768+05
170 -236.9 =0.18135+03 0. 0000L+00 1.0 0.0000Z+00 0. 0000Z+0C 0. 0C00X+00 -231.8 =0.1813Z+C3 0.1813%+03 0.1804%+03
71 -114.8 <0, 3259%+03 0.0000K+00 -793.7 0. 0000Z+00 0. 0QC0E+00 O.0000K*00 «186.7 «Q. 32628+03 0. 2262803 0. 2231L+03
72 -233.¢ =0.1490L+03 0.0000K+00-0,9703%-10 0.0000E+00 0. 0000E+08 O.00GCK+00 ~212.7 «0. 14835K+03 0.14938+03 0.1484L+03
273 -283.2 =0.10432+G3 0.00002+00 793.7 0.0000E+00 0. 0900K+00 0. 0000L+00 -233.4 «G. 10498+03 0.1048L+03 0.1033L¢03
274 -304.3 «2068. 0. 0000E+00 -298.0 0. 0000K+00 0. 0000K*00 O, E+00 =448.6 =-2113. 3 .
NI
uooK 203 183 1 204 1 1 3 203 103 112 112
VALDE -0.2817K+033-0.2571E+03 0.0000K+00 -6280. 0. 0000K+C0 0. 0000K+0C 0. 0000K*00-0. 1336£+03-0. 3095X+0S  1230. 9.
MAXI MG
woot 1 8 1 ? 1 1 10 32 ¢ 70
VALDT 0. 4274K+0S 0. 3183K+C3 0.0000L+00 0.1336K+03 0.0000X+00 0.0000K+00 0.4439K+03 3134, 0. 0000K+0C 0.4312K8+03

PEINT NMODAL DISPLACKMSETS

NEDO-10084-4
March 1995
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ANSYS - DNCIXEXRING AXALYSIS $YSTDM REVISICH 4 uucuu. ck MAY 1,1989
ARSTS(X) COPYRICENC) 1971, 1978, 1932, 1943, ll.!. l!l’. 1989  SUAMSON ARALYSIS SYITOS, INC. AS UNPUBLISEXD ‘ORK
PROPRIXTARY DATA - OURADTHORIZED USE, DISTRIBUTION O OUPLICATICN TS PROETIBITED. ALL RIGHTS RESIRVED.
7CR SUPFCLT CALL STIVE MOKITR PHONE (206) 874-2233 3 :

SPACKR DISX THERMAL $TIZES ANALYSIS, BORMAL CONDITIONS 10.2786 MAY 1,1990 CPe 267. 320
sewse POST] MODAL DISPLACDMINT LISTING wwewe

LOAD STIP 1 ITERATIONe 1 SICTICE= |
TIME»  0.00000K*00 LOAD CASE= )

THE ZOLIOWING K Y, 2 DISPLACIMINTS ARE IN GLOBAL COCKDIMATES

NODR 2 3 134

0. +00 -0,471089778-01
0.298879048-02 -0. 463830808-01 |
0. 37737240%-03 -0, 431914408-01
0.831144968-03 -0, 43201383201
0.103173848-01 -0.40847291%.01
0.12478330L-01 -0, 38489400%-01
0.14371348E-01 -0, 36468230%-01
0. 164233868-01 -0, 360481 345.01
0. 19414282801 -0, 362274335501
0.220312378-01 -0. 334487
0.241017378-01 -0, 343430,
0.239376305-01 -0, 33192
0, 377003712-01 -0. 3200014
0.29376140C-01 -0, 3078379 .
0, 31033726%-01 -0.29370106K-01
0.337317178-01 -0, 283244418-01
0, 3441 9742K-01 0. 270181 38E-08
18 0.361610388-01 -0.256670068-01
19 0.379190308-01 -0.2424734
20 0.396151342-01 -0.227533148-01
21 0.412419282-01 -0.212299858-01
2 o :2]1!1”1 =01 =8 l””;l‘ - 01

3
26 o. 438330378201 -0.162394788-01
23 0.472604418-01 -0.143875628-C1
26 0.48629962E-01 -0.123370328-01
27  0.497830338-01 -0.39671279%-02
28 0.30467393C-01 -0.73873328%2-02
29 0.30771796E-01 -0,480799742-02
30 0.30803491E.01 -0.234317198-02
31 0.30796092E-01 9. 0000000CK+00
32  0.00000000R+00 -0, 46309760R-01.
33 0.248941692-02 -0.46029415%-01
34 0, 3505630308-02 ~0.446718202.01
33 0.73299437E-02 -0.4127211472-01
36 0.944083058-02 -0.404291302-01
- 37 0.11483862X-01 -0, 380490452-01
38 0.13636016R-01 -0.36071336K-01
40 0.196261842-01 -0, 33514139%.01
41  0,21860757R-01 -0, J4860889E-01
42 0.239137772-01 -0.33799231E-01
43 0.23625913R-01 -0.32663749E-08

NARNIFUNOBSRIRANS W™
’U \A LA O
b}
o
=2

O gt g e 9t gt gt

-
b)

©
1~
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A‘ﬂ « ENCTRETRING ARALYSIS SYSTEM LEVISIOR & EUCLEAX FACT. MAY 1,1989
ANS TS COPTRIGET(C) 1971, 1976, 1983, 1983, 1983, “37. 1989  SUAMCON ANALYSIS SYSTDME. [BC. A4S TIPUBLISEID WOIX.
:omrrm DATA o UNADTAORIZED USE, DISTRIBUTION OX DUPLICATION IS PRONIBITID. ALL RIGHTS RESIIVID.
0L STPPORT CALL S$TEVE IO! PECEK (206) 874-2233 ™%

SPACER DIST TEXRMAL $TRESS AMALYSTS, NORMAL CONDITIONS
sewet POST! WODAL DISPLACDMENT LISTING eoeee

LOAD STX? 1 ITERATION- 1 SICTION= |}

TIMEe  0.00000L+00 LOAD CASZ~ 1

THX FOLLOWING I, Y, I DISPLACDMENTS AXEX IN GLOBAL COCRDINATES

oL |24 o0

(13 0. 27349344801 -0.314737782-01
43 0.29011044L-01 -0.30258230K-01
46  0.30677236E-01 -0.129026031E-01
47 0.333633192-01 -0.27774332K-01
o8 0. 340”"1].-01 =0, 36431090L-01
4% 0.338099402-01 -0.23080290L-01
30 0.373724632.01 -0.23638118K-01
31 0.39238323E-01 -0.32159179K-01
2 40830333E-01 -0. 20643399L-01
33 0.424038965-01 -0.19075336L-01
34 0.43920182K-01 -0.174499328.01
33 0.433702331-01 -0.137218232-01
36 0.487794781-01 -0.13870341K-01
37 0.481149102-01 -0.118744408.01
58 0.49230443K-01 -0.$70004345-0
39 0.438814242-01 -0.724440241-01
0 1471802-01 -0. 47613144
61  0.30133691F-01 -0.23686134
62  0.301537822-01 . 600000008+0C
63  0.00000000K+00 <. 44323919200
64  0.833704028-03 -0.443009752-01
65 0.263137428-02 -0.43238801K-01
66 0.47270236K-02 -0.416863442-01
67  0.70671434F-02 -0. 39729387E-01
68  0.$708£194K-02 -0.37631461X-01
69 0.1283314358-01 -0.33838881%2-01
70 0.143493108.01 -0.3 I)ll‘lJl—Gl
71 0.00000000E+00 -0.42308330X-01
72 0.10701331K-02 -ﬂ. 3536!0!—0!
73 0.183118432-01 -0.33338792£-01
76 0.1 ’90.700!-01 -0- 344830322-01
76 0.00000000K+00 -0.40346342E-01
7 6. lO"SQlSl—Gl =0.403339482-01
78 0.186334432-01 -0.324637362-01
79 0,20443093Z-01 -0.3299234168E-01
80 0.22468831L-01 -0, 32699514L-01
81  0.24393670C-01 -0.32502943K-01
82  0.000000008+00 «0. 3821 3324E-01
83 0.11262360E-02 -0. 382263¢1E-01
84  0.18510829K-01 -0.30827440L-01
83 0.20464315E-01 -0.30717436L-01
86  0,22662319K-01 -0.30682006L-01

A-2-233
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: « DECIEEXTIING ANALYS YSTEM LXVISION 4.4 BUCLEAR PACR MAY 1,1989
mmnugrmmq 19721, 101'- llll. Ul& l'.,c 1987, 1989 SIANSOS ANALTSIS SYITDMS, INMS. A3 UNPUBLISEXD WOIR
PROPRIITARY DATA - URADTHORIZXD USE, DISTXISUTION COR DUPLICATION 18 PIOETIITED. ALL RICETS IXSIRVID.
FOR SUFFORT CALL 37EVR PORTIR PHOKR (2C6) 874-2239 by
SPACTL DISK THTIMAL STIESS ARALYSIS, MORMAL COMDITICHE 10.2787 MAY 11,1990 CP= 168. 310

wowew PCST] NODAL DISPLACEMENT LISTING wwwee

L2AD STXP 1 ITIRATIONe 1 SICTIONs )
TIME=  0.0000CE«00 LOAD CaSE= |

THR FOLLOWING X, Y, 2 DISPLACIMINTS AXE IN GLOBAL COCRDIMATIS

2 oY
87  0.24733160%-01 -0.305342938-01
88 O, 26116.1!'-01 =0. 30373340E.00
00K*00 -0. 33998491 K.01
%0 0. I.ll:l Oll E=03 -0.36019267K-01
18346645E-01 -0. 289047438-01
92  0.20248496%-01 -0.28711414K.01

own
0w
99

” 26335078-01 -0.28568834E-01
% 24880483K-01 -0. 284508378-01
” 70000308-01 ~0.283344708-01
9% 90888298-01 -0.282631328-01
” 310471248-01 -0.28122732%-01
9" 0000000 E+00 0. 3374487352-01
99 18303378-03 «0. 337040768-01
100 78313398-01 -0, 268437008-01
10 $9818718-08 0. 263681858~
102 2480644E.01 -0, 28

*00
18404998-02 -0. 314412848-01

=14
:.
a5
r X
w A
as
1)
o
1 ]
1]
e
b4
1]
»
»
L d
[ 3
-
=
1)
o
e

390071 8-03 -0. 8927736E-01
258331 3E-01 -0.27384389%-01
S127389E-01 -0,.25943214K-01
74607228-01 -0. l7!$1“ 01

g
PRPPPEPPRPPPPRPPRPPPPPPOLS
:l—-—-—ﬂﬂ.— wis e (<]
"

2478821 2E-01 -0.23338391 R-0)
0. 27264869E-01 -0.236134928.0)
0. 296843583E-01 -0.237564328-01
0. 320336328-01 -0.239236498-01
0. 34350310Z-01 -0.24083994E-01
0. 6000Q000E+00 -0. 303722158-01
0.11661884E.02 -0, 304112178-01
0. 39619384E-03 -0. 30104130

0. 683681458-02 -0.29161432K-01
0.934590352-02 -0.273C9089L-01
0.12028319E-01 -0.26279845E-01

b
)
2
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ANSYS - CNCIREEXING ARALYSIS SYSTTM RIVISION 4.4 ROCLEAR PACK. WAY 1,198
ANSYS( D) connmca 1871, 1976, 1932, 1983, 1883, 1987, 1983  SIANEON AMALYSTS STSTDS, INC. 45 OWPUBLISEID WORK
PROPRIRTAXY DATA £D OSZ, DISTIIAUTION OR DUPLICATION IS PROEISITED. ALL RIGETS RESIXVID.
0T STTPORT CALL Sﬂ'l roxT} PHORK (206) §74-2238
SPACER DISK THFIMAL STRISS AKALYSIS, WORMAL CONDITIONS
wewee POSTI NODAL OISPLACDMINT LISTING wetree

LOAD STI? 1 ITERATION= l SICTION= 1§
TIE=  0.00000K+00 LOAD CAS 3

TEE FOLLOWING L, Y,Z DISPLACKMENTS AXX IW GLOSAL COORDINATES

10.2788 ¥AY 1,1990 CPe 266. 380

oz
0.14583163K-01
0.17233260K-01
0.18316864L-01

134
«0. 24447030K-01
«0.13804212K-01
«0.233339622-01

132  0.000000002+00 -0.193011128-01
133 0.124608338-02 -0.292307682-01
134 0. 7322082-02 -0.287943322-01
133 . 62200479%2.02 -0. 276301 802-01

3¢ 0.879482838-02 - 1;3305;;!-0{

1

137 1

138  0.141700102-01 <0.23613370%-01
139  0.168890623-01 -0.226976332-01
140 0.181132893-01 <0.223831618-02
141 0.182867 01 <0.22281€20%-01
142 ©.330136878-01 0. 21301489%-01
143 0.24748103K-01 -0.214328032-01

11 528446201

145 0.29341394 «0.317377832-01
146  0.32288484 =0.219666718-01
431E-01 -0.222920283-01

148 0. 337436632-01 -0.224483122-01
148 0.377862332-01 -0.227316843-01
136 0.000000008+00 =0. 363674082-01
131  0.143276302-02 -0.264302032-01
133 0.16736143K.01 -0.195234978-01

2

183  0.160970032-01 -0.20028431K-01
154  0.194289778-01 -0.20261613K-01
‘135 0.335643932-01 -0.197348332.01
156 0.36561373E-01 ~0.20088340K-01
157  0.38716010E-01 -0. 20636933801
158  0.00000000E+C0 -0.23352841K-01
158 0.14263327K-02 -0.23332439L-01
160  0.17423914K-01 -0.17214475K.01
161 0.18765181E-01 -0.17372731K-01

162 0.201317348-01 -0.17906301K-01
163 0.364463182-01 -0.17600693K-01
164  0.373730728-01 -0.17869471K-01
163  0.393582862-01 -0.18462633%-01
166  0.414495562-01 -0.18859161K-01
167  0.00000000L+00 -0.20611261E-01
168  0.14521832K-02 -0.20606456K-01
169  0.18336780K-01 -0.143901438-01
170 0.197¢1303E-01 -0.13010048K-01
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AMSYS - DIGIMEIRING ARALYSIS SYSTEM IEVISIOR NOCLEAR PACK
AT D rmcma 1971, 1979, 1982, 1983, l!l!. l!l?, 1989  SUANSCE ANALYSIS sums. m:. A3 CNPUBLISEED 'CIX
PROPRITTARY DATA - URAUTHOMZIDD 05 USE, DISTRIBUTICH OR DUPLICATICN 1§ PROEIBITED. ALL RIGHTS RLISEIVED.
FCR SUPPORT CALL STIVE MOKITR PEOER (206) I"oﬂ)’ ™

SPACER DISK TEXRMAL STRISS ANALYSIS, NORMAL COMDITIONS 10,2789 MAY 11,1990 CPe 168,300
seeew POST] NODAL DISPLACIMINT LISTING vwewe

oAD STIP 1_ ITERATIONe 1 SECTICN )
TIME= 0. C000CE+00 LoAD CasEs )

THE FOLLOWING L, Y, I DISPLACKMENTS AXE IN GLOBAL CCORDINATES

2 3 oY

71 0.211061359E-01 -0.153947242-01
72 0.370289712-01 -~0.134604308-01
73  0.38078813%.01 -0.13708133%-01
74 0.40372039%8-01 -~0.16290304%-01
18 o 62!7‘7121 =01 -0.167866308-01
76  0.00000000K*00 -0. 7‘0!7!11-01
7 o ICS‘QQOI =03 -0.1763566128-01
78 0.193423278-01 -0.12077891%-01
7% 0,20722124E-01 -0.123346328-01
80 0.321013008-01 -0.127713918-01
181  0.37¢84240%-01 -0.132914358-01
182 0.38879965K-01 -0.133027718-01
183 0.411088922-01 -0.141199628-01
188 0,43244837%-01 ~0.146247908-01
183  0,430683758-01 -0.130433068-01
8§  0.000000008+00 «0. ‘702”1 E=01
87 0.131473818-02 -0.146112908-01

88  0.199193428-01 -0.9354802778-02
89  0.21431372E-01 ~0.984333938-03
90 0,32847964E-01 -0.988830743-02
191 0.38201263E-01 -0.10962988%-01
192 0.39338730K-01 -0.113242738-01
193 0.4l 0l -0.1185392358.01
194 Q. 4401 V.!O.!l ~01 -0.123987408-01
193 0.46007369%-01 -0.128639008-01
19¢ 0. 000000001 *00 -0,1135449898-01
197 0.12404892%-02 -0.116390128-01
198 0.386197982-02 -0.128743348-01
199 0.741414808-02 -0.139080302-01
200  0.114604462-01 -0.1317421868-01
201  0.13393371%-01 -0.120330688-01
262  0.13581615KR-01 -0.94202956E-02
203 0.203284398-01 -0.71199137%-02
204 0,216382068-01 -0.698019808-02
203 0.22696494%-01 -0.70750669K-02
208 0, 24371194E-01 -0.882430342-02
207 0.373468912-01 -0.10939634R-01
208 0.31151236E-01 -0.1213518808-01
209 0.347106368-01 <0.11782449E-01
210 0.373410442-01 -0,10310304E-01
211 0.392174492-01 -0.384371782.02
212 0.401296132.01 -0.386002112.02

‘.
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ANYS - DICTIEXIING ANALYSIS SYSTIM RIVISION & mcuu PACE. MAY 31,1988
ANSYS(D) COFYRIGEI(C) 1971, 1878, 1"3. 1983, 1983, 1”7. 1969 Off ANALYSIS SYSTRMS, INC. A4S UNPUILISEEID WDEL
PROPRIETALY DATA - UNAUTHORIZXD USL, DISTRIRUTION OL DUPLICATION t! nonum ALL RIGETS BESERVXD.
FOR SUYPORT CALL STXVX PORTIX PHORE (206) 8$74-2233 ™t
SPACIR DISK TEERIMAL STIESS ARALYSIS, NORMAL CONDITIONS 10,2763 MAY 1,1990 CP= 169,020

wewew POSTI NODAL DISTLACTHERT LISTING wwewe

LoAD STEP 1 ITERATION= 1 SECTION= 1
TIME=  0.00000K+00 LOAD CASE» 1
THE FOLLOWING X, Y, T DISPTLACDMENTS AXL IK GLOBAL COCIDIMATES

o 1) 9
213 0.42395126L.01 -0.93632409L-02
214 0.444710632-01 -0.100338302-01
1S  o. tuusnpoz «0.10628901L-01
216  0.0000000CE+00 -0.93628681K-02
17 0.329913278-02 -0.9891036342-02
18  0.631790232-02 £2-0
19  0.938115422-02 -0.11863171K-01
20  0.123083462-01 -0.11106073%-01
2]  0.1354141418-01 -0.87333094L-02
22  0.182864432-01 -0. 3344811750
23  0.315294922-01 -0.491300338-0
24  ©.246272042-01 -0.37231979K-0
23  C.273430432-01 -0.80687627E-0
26  0.302762342-0% -0.$96332082-0
227  0.323589970B-01 -0.10341017E-0
228 0.352930232-01 -0.93681873%-0
229 0.376112778-01 <0.768936742-0
30  0.402413208-01 «0.71622991R-0
231  0.42690071B-81 -0.76413463
32  C.44992088R-01 <0.830498118-0
133 C. 47109837801 <0.917297142-C
34 0. 00000000R+0C «0. 70792681 K-0.
33 0.37236964K-02 -0. 7399943
36  0.693344718-02 -0.882430
37  0.$14017882-02 -0.$36823712-02
38 0.103482248.01 -0.93413) 62
238 0.11351890C-01 -0.886486912-02
240 0.138117818-01 ~0.634813442-02
241 0. 7!3‘!"3!-0 <0, 379312778-02
242  0.21418036 «0. 27893%2348-02
243 0.23404108 0). «0. 3600354302-.02
244 0.28666868K-01 -0. 377730392-02
243  0.30700331£-01 -0.792037008-03
206  0.31786)662-01 -0.82375430K-02
207  0.328047662-01 -0.834209392-02

<3
[
[-J
v
-
g
o
~»
-
-
)
-

1
o
»

248 0. 344723491-01 -0.71840787X-02
248 0. 37138307K-01 ~0. 38682274K-02
230  0.40191094L.01 -0.33642607K-02
231  0.430914278-01 -0.386604192-02
232 0. 43476963K-01 -0.67694274L-02
233 0.47390848L-01 -0.76301450C-02

2354 0.801072038-02 -0.64243364K-02
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ANSYS - DNCTNEEIXING ANALYSIS SYSTIM 1LVISICE &

WOCLEAR ?ACK.
ARSYS(D) COFYRIGEWC) 1971, 1978, 1983, 1383, 1983, l’l7. 1989 SWANSON ARALYSIS Sﬂ'fﬂﬂ.
;O‘g.'?ﬂ‘g DATA - m IXD USK, DISTXIBUTION OR mm.tc% ¥ I$ PROBIBITED. ALL XX m

CALL $TIVR IO PHONE ( 208) 874-2233
SPACTR DISK TERIMAL STIZIS ARALYSIS, NORMAL COMDITIONS
seere JOST) EOCAL DISPLACDMENT LISTING wwwew

LoAD STXP 1 ITERATIONs 1 SECTION» 1
TIME» 0. 00000K+00 LOAD CASE= 1

THR FOLLOWING X, Y, 3 DISPLACDMINTS AXE IN GLOBAL COORDIRATES

mop o2 3 (34

2353 0.96203234E-02 +0.608464578.02
256 0.11214970K-01 -0, 395822778-02
237 0.30728185K.01 -0, 33340208K-02
258 0.332366228-01 -0, 334767648-02
259  0.336472238.01 -0.3562070531 -gl

260  O0.A70144748-01 -0.3518741838-

261  0.784404608-02 -0, 318337038-0.
262 0.918232328-02 -0, 310892698-0.
63  0.107066128-01 <0.23324247K-02
64 0.310681088-01 -0.26233832K-0
63  0.33303333L.01 -0. 02338-8

€8  0.749620848-03 O.
269  0.95369633L8-01

+00

0. 00000000E+00
70  0.183647028-01 0. 00000000E+00
71 0.311310858.01 0. 00000000K+00
72 0.323916348.01 0. 00000000K+0
73 0.33939963E-01 0. 00000000%+00
76 0. 45862087E-01 9. 00000000K+00
MAXT MOMS
NobR 30 1
VALUE 0. 308034918-01 -0,47108977%-01
/$80W SWXTCH MOTS TO FILE FLOTS - TECTOR MODE
PRODIKE STIISS PIOT, LAIKLe TRMP RAVGs O

CUMULATIVE DISPLAY NUTMIKR | WEITTXN TO FILR PLOTS - VECTOR MODE.
DISPLAY TITLI» SPACER DISK TEXRMAL STRKSS AMALYSIS, MOIMAL COMDITIONS

PRODICE STIESS FLOT, LABILe SI KAVGs O

CUMULATIVE DISPLAY NMIXR 2 WREITITE TO FILR PLOTS VECTOR MODR.
OISPLAY TITLEs SPACIR DISK THERMAL $TIISS ARALYSIS, MORMAL comtrIoNs

. wewes IOTTINE COMPLETID *wwee (P o 170. 429
/ ECP INCOUNTIRID OB 7ILIS

PREP7 APWRITE CR SFWRITE WARNING MESSACES = 1
NUMBER CF SOLUTION PEASE WARNING MISSACZS » O

wrere 30N COIPLITED twewe CPe 275.8400 TIME= 10.2817

A-2-238
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srrrewwers  ANSYS INPUT DATA LISTING (FILK1IS) wwevwweees
1 0?7
{ TITLEL SPACEX DISK TEXIMAL STRISS ANALYSIS, ACCIDENT CONDITIONS

T, 1,38
DENS, 1, 0. 00073
c.29

X,
ALPL 1,8.92L-
Cww» NODK cunmo-

. 633, =90
8.635,0

2,31,1,31,1,-0.49

..
“rd
et

-

EIREQ
uspp

»
2]

[}
[}
[

s =17
417

-~
orw

prpréxpnu

-~y

-
-

L 3

h

&

-

[}

e

-

4,7.2,-16
1'3.1{.37‘.1..1.0

2,-13
l.?(.lﬂ s1sed.0

ll.‘i.l..l ]

nEEERE.
e
b4 “:‘:‘u.'N‘.
’

e e e e

+7.2, =11
s 13. 2, 11

2,15,106,113,1,,.373
"' { g . 1’
3-’.123.!315 oloy. 373
» -

L]
47,13.2,-10.23

v13.6,-10.23

,14.6,-10.33
G, 0, =9. 23
l1os &y =9.238

o 60 by 9. 23

1 6.8, =9.23
4y 7.2, 9. 23

BEEEF

RAENAESEEEE
-

F"ZH

B0 Gt gt g e et Pt P e

guvuuuuuuhﬁ
[ 37
ML

oy

~
..-

bt tatatatatadad ol ol of pbet o8

9,23
130-‘157. lesl.0

-
[ 3

6,13
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March 199S

revesreres  ORTYS LNPUT DATA LISTIHG (FILELD) wewreweee

NCIR, 2,9,138,168,1,,1.0
mnl.’.“?."’.l..l.
X,185,16.6,-8.23
mmz,xo,xn.us.x..l Q9
NCIN, 2, 64,132,145,1,,6.0
X, 215,16.6,-4,23

12,213
R 216,0,-3.623
X219,3,-3.623
12345

X, 220, 3. 3, -3. 623
LY g‘. 9.8,-3.613

rn
X 227,10.6,-3. 623
}!133' 16.6,-3.623

NGEN, 2,13, 216, 219,1,,0.625
% 238,3.4,-3.9
8 239,3.3,-3.0
N, 245,9. 8,30

nw

K 246,10.2,-3%.0
8 247,10. 8,230
.S g!. 18,8, -3.0

I 217,237, 230, 1,48
W, 2,13, 343, 237,1,, 1.0

lau'“':'u.'uax 1.0

BRET toarirton

FFF]‘FFFFI‘RFFFEI‘FFS" o

LY R T T i - b

£ ouﬂoou’g o’n-”
waNOT S ;e

N, 8,
g 80, Q!. 96. 12 ]
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161

ssssewrewe ANEYS INPUT DATA LISTING (FILELIS)

44,43, 88

reRRER
-
s
=
-
-4

47,48,107
93,99,109,108
100,101,116,119

pEEen

;

122
2
1 124,113

[ad adad sTaladadd
[ ol ed

614

30
39,140,153, 132
40,141,1354,133
47,148,156,133
48,149,157,136
49,351,137
$1, 52,137

171,180,179
173,182,101
. '.‘
54,185,184
3,183
177,187,186

O s g g e g o g

Eadad ol ~talad of st adad ol atal ol ol ol oTod od ot at ot ad Jl T ot od od od ol o f o f- £ d T o1 o)
4 £
s 4

-ae
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March 199S

FEITITITSY  1RSYS INPUT DATA LISTING (FILKIS) wwweweewwe

179,189,188
130,190,189
182,193,191
'
6

FFI‘I‘F;FFI‘FFI‘RFFI‘

1 gt g 00 e
W w
LR A

i O 4

197,216
198,117,216

bl ol

~
(Y

0 219
. 2?1. 221,120

[l
o0
00

Y, 228
9, 228, 227

2,230
3,120,130
’e

233
:%. 233, 234
N 3,1, -1

(ol od
-~
-

e
By

grw
.-'.3;
S

L, 258, 239, 266, 363
L, 260, 69, 61, 267
L, 281, 262, 269, 268
L 262, 263, 270, 269
L, 264, 285,272,271
L 263,2¢6,273,272
L, 267,61,62,274
Ce** NODE TEMP
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seevewerse AMSYS INPUT DATA LISTING (FILEIS) weevweewse

7,1, TDMP, 435. 3
KT, 2, TDM, 433.3
w7, 3, TDDR, 433 :

X7, 111, TP, 336. 12
NT. " 2, TEMP, 536.0

NT, 134, TEMP, 406. &
T, 135, TRMP, $05.0
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setrrereee ANSYS (NPUT DATA LISTING (FILIIS) swevswvewe

§T, 136, TDP, §04. 3
NT, 137, TP, 601.7

NT, 254, TEMP, 636.0
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seseesreeee  ANSYS INPUT DATA LISTING (FILKIS)

W, 236, TDA2, 623. 9
T, 357, TDM, 810. 3
. 258, TP, 580. 3
260, TRO, .
v 3g1, TR, 636, 9
NT, 263, TP, 627. 8
T, 264, TP, 612. 7
NT, 246, TRO, S84,
W7, 267, TP, 338. 4
, 368, TD, 637.7
wT, 270, TR, 627. 8
¥T, 271, TR, 614. 3
T, 279, TP, 386, 7
WT 374, TR, 339,
LT3, .20, , 30
ATRITE
INL
(TmUT, 27
129
jeram
0z
RiR, 0
XT,2,42,,,9
%1i,3.0
TRXT, 70
TRe, 1, 20
L i
YL, 2
DIODL7, ALL, O
S$NGC, ,0,0
SNac, 2.0
B, 234, 02, 0.0
IR i1
AFWRITE
nm
jinroT, 27
na
frosm
SIT. 1,1
PRASTR, ST
PIDISP
/$HOW, }LOTS, 1
T2 TDC
PLISTR, ST
nm
igor
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NEDO-10084-4

March 1995
ANSYS .« INGINXEIXING ANALYSIS SYSTEM IREVISIOR 4.4 wcr.:nuct. MAY 1,1939
ANBYS(R) CCPYRICENO) 1971, 1978, 1582, 1983, 19383, 1987, 1389 W ANALYSIS SYSTIMS, [RC. AS mnusm WOk
PROFRIXTARY DATA - UNADTHORIZED TSR, DISTRIBUTION OR DUPLICATICH !S PIOII"TD. ALL RICETS RESIRVID.
PCR SUPPCERT CALL STXVE PORIIR THOMR (206) 874-2333 ™
SPACTR DISK TEEIMAL STIISS ANALYSIS, ACCIDENT CCHDITIONS 10.7935 MAY 11,1990 CPe 264, 520

weews POSTI NODAL STRISS LISTING wwwes

LOAD STTP 1 ITEZRATICNe 1 SICTIONs |
TIME=  0.0000GE+00 LOAD CaSE= 1

THE FOLLOWING X, Y, £ STRESSES ARE IN GLOBAL COORDINATZS

NODE sz £} 4 st X s s 16l ste2 $1G) st L2944 3
0.2369K+03 2.430 0. 00c0%+00 0. 1863%+03 0. 28698+03

1 0.286¢8%+03 13.37 0.0000K+00 33.7 0. 0Q0QK+¢0 0.0000%+Q0 0.
2 0.27672+03 -351.7 ) 3 0. CO0CK+00 0. 00COK*CO O.2779K+03 0.0000EC0 -673.3 0. 28478403 0. 2814L+05
3 0. +03 ~197.8 0, C000E+00 0. 00C0Z+C0 O, 2380K+03 0. 00CCK+CO -649. 6 0.2643L+03 0.2614£+03
4 0.2234E+03 234.4 0. GC0CE+00 0. 0000K+Q0 0.2330E+33 249.9 -177.4 0, 23478403 0. 2324K+03
3 0.19368+03 473.7 0. 0000K+00 0. 00C0R*00 0. 2043E+33 0, 0000K+CO -618.3 0. 21072+03 0. 2077E+0%
¢ 0.17258+03 2104, 0. 0C00E+00 0.0000E+00 0.1831E+C3 13381.4 0. 0000E+00 0. 1831 E+03 0.1809L-03
7 0.14212+03 -29.11 0. 0000E+00 0.0000E+00 0.1343K+03 244.53 1491, 0.16928+03 0.1 614K+03
8 O0.1939E+03 3970. 0, 0000K+08 0. C000E*00 0.21608+03 17690, 0. 0000%+00 0. 2160K+03 0. 2C81L+03
9 0.1839R¢03 2017. 0. 8000 0. 0000K+G0 0. 232348+03 0. C000%+00 -1626. 0. 2387%+03 0. 1468L+03
10 0.1359E+03 3370, 0. 0000K+00 O.0000K+00 O0.2084%K+C3 238.1 -119.4 0. 2096X+03 0.2070L+03
11 0.1133K+03 4194, 0. 0000%+00 O, 0000E+00 0.1384%8+03 76.23 -197.9 0.1604£+03 0.1591K+08
12 - 3 4234, 0. 0000L+30 0. 00COK*00 O.1368E+03 20,78 -140.2 0.1384K+03 0.1373E+03
13 4442, 0. 0000E+00 Q. 0000K+00 0.123528+03 13,24 «130.4 0.1267E+03 0.1339%+03
14 6994, A718. 0. 0000E+C0 9. 00008+00 0.11818¢C3 3,794 -102. 6 0.11922+03 0.11068+03
15 64, i, 0. 00001 0. 00008+00 0.1166K¢Q$ 0.0000K8+00 -93. 3¢ 0.1176X+03 0.1171K%03
18 5812 3762, 0. 000CE+0J 0. C00CE+00 0.1182E+03 0. 00008+00 -239.3 0.12062+03 0.1193L+03
17 5482, 6391, 0, 0000K+00 0.0000R+00 0.12088+03 23.39 -32.26 0.12132+03 0.12098+03
18 4837, 1307. 0, G000K+CO 0.0000K+00 0.12378+3 0.00008¢00 -209.3 0.12588+03 0.1248K+03
19 A28 3272 | 0.1274K+03 0.127CZ+03
0 3688, 3818, 0.1282K+03 0.1273Z+03
21 3063 2436, Q. 1293K+03 0. 1284003
22 2692 0.102¢ 0. 1319K+03 0.1313803
3 3. 0.1118 0.1392E+03 0.1382£+03
24 1943, 0.1237 000 4 0. 1479E+03 0. 1472E+03
23 1377 - Q1433 9. 9000} 0.00003000 0.16162+G3 0.00008+00 -236.0 0.184402¢03 0,1628K+03
26 14351, 0.1723 0. 00001 008+00 0.18838+03 0. 0000R+CD -148.9 0.19008+03 0.1893L+03
7 3882 0.2033 0. 0000 0.0000 30 0. 2149 E+03 0. 0000E+00 -333.9 0. 2205%+03 0.3177E+03
28 -77.60 0. 203¢ 0. 000 0. 000CE+C0 0. 2103E+C3 0. 0000K+00 -539.2 0. 21 368+93 0. 21 J0L+0S

9 3338 Q. 19081
1

n -227.3 0. 139¢1
32 0.1400E+03 3018,

+00

+00 0.

+00

+00

+00 0. 0000K¢C0 0.19212+C3 97,01 «304. 4 0.1931K+03 0.1931K+03

+00 Q. 0000K+00 0.1488K+03 110.2 -11.33 0.1639K+03 0.1633£+03

+00 0. 0000E+00 0.1591K¢33 0, 0000%+C0 -233.4 0.16142+03 0.16032+05
0.000U]:g 9. 00C0E+00 0.14148+05 2072, 0. 000CE+00 0.1414%+03 0.1318K+03

+00

+00

+C0

+00

}+00

33 0.17238+03 241,98 0.0000 0. 0000E+00 0.17364E+03 979.9 -1072, 0.1363%+03 0.1774K+03
34 0.1694X+03 132.9 0. 000CH 0. 0CCCE+00 0.1731E+03 141.3 =333.8 0.1766K+03 0.174) X035
33 0.143CK+03 44l.3 0. 00001 0.000CE+00 0.13318+05 234.3 -302.7 0.13612+03 0.13362+03
36 0.146358+03 431.3 0. 060001 0.C000E+C0 0.13315+03 386.7 -596.3 Q. 1391 +03 0.1344L+05
37 Q.1372K+03 1224, 0. 60c01 0, 00008+00 0.1633E+03 1083, -663.7 0.17192+03 0.1640E+03
38 0.2446%003 1373 0. 00001 0.0000K+00 0.2363E+03 1192, -991.7 0.2662K+03 0. 2364K+03
40 0.14015+05 1377, 0. 0GOOE+00 0.0Q000K+00 0.1731E+03 719.3 -340.0 0.1833K+03 0.1743E+03
41 9600. 4801, 0. 0C00K+00 0.000CE*00 0.1344K+03 1044, -83.40 0.1333E+09 0.1301E-0%
42 8883 3133, 0. 00CCE+C0 0. 0C00K+00 0.1294%+03 223.7 -344.9 0.13482+03 0.1312£-03
43 8003, 4424, 0. 0000X+00 0. 00C0K+00 0.12C6X+03 433.7 -71.03 0. 1214%+03 0.11098+03
44 7410, 5022. 0.0000L+00 3098, 0. 0000X+00 0. COCOX+00 0.1146%+03 1021. =47, 44 0.1151£+03 0.1104Z+05
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ANEYS - FECIEEXRING ANALYSIS § SYSTDX RIVISION & NUCLEAR PACK. MAY 1, 1989
ANSYS(R) COF".IG!’KC) 1971, 1976, 1982, 1983, 1983, l’". 1989  SWANSON ANALYSIS I‘EYDB IR, AS UWPUBLISEAYD WORK
PROPIIETARY DATA UNAUTEORIZED USZ, DISTIZBUTION OR DU LICATION 1S PRORIBITED. ALL Bl
POR SUPPORT CALL sm NEITR PHORE (206) 874-2233 X
SPACEL DISE TEXLMAL $TIESS ANALYSIS, ACCIDENT CORDITIONS 10.7938 MAY 11,1990 CP= 263. 400
wewse POST] WODAL STRISS LISTING weeww
TOAD STEP 1t 1 SECTION= 1
TIMEe 0.00000E+00 !.DAD CASEe 1
THE POLLOWING %, Y. 2 STRISSES ARX IN GLOBAL COCRDINATTS
wok 3 4 $Y S $XY Yz {34 $IG $162 $1G3 st £ 34 4
43 6463, 4843, 0.0000E+00 4638. 0. 0000E+CC 0. 0000X+00 0.1037K+03 247, -26.79 0.10398+03 9913,
46 G616, 34483, 0.0000E+00 4747, 0.0000E+00 0. 0000Z+0C 0.1083K+03 1268, -31.90 0.10882¢0% 0.103)E+03
o7 6244, $326. 0. 00002+00 4733, 0. 0000E+00 Q. 0000L+00 O.1104K+03 1386, -$7.68 0.11102+03 0.10432+03
o8 S044. $903. 0. 00C0K+00 37. 0. 0000K+00 0. 0000E+*00 0.1033Z+03 470.8 «48. 88 0.1038E+03 0. lO)!IvOS
(1] 5623, 7078. 0.0000K+00 4858, 0. 0000Z+00 0. 0000E+00 0.1129Z+03 1837, «129.3 0.116422¢03 0.1079L+03
S0 €377 4683, 0.0000E+08 4614, ~ 0,00800Z+00 0. 0000L+00 0.12362+03 1189. «90. 3% 0.12458+09 0.11448+03
n 4434, 8168, . 0000 4329. 0. 00002+C0 0. 0000K+0C 0.11308+03 1437, =40. 33 0.11252+0 . 1063E+03
51 3264. 8183, 0.00008+00 4460, o £+00 0.0000K+00 0.10832+03 639, 3 «67. 74 0. 10PCE+CS 0.10357E903
$3 2176 8561, 0. 0COCE+00 4dll. 0.0000%+00 0- 0000E+00 O.1099K+03 1.7 «483. 4 0.1143E+03 0.1113£+03
S4 2317. 9633. 0.00008+0C 4363. 0. 0000Z+00 0. 0000K+00 0.1168X+03 354.2 «78.63 0.1173L 0.1135K+03
3 2297, 0.1073E+03 0.0000X+00 4330, 0. 0000%+C0 0. 0000!’00 C.12718+03% 339.4 «77.80 0.12782+03 0.12378¢+03
56 2706, 0.1184K+03 0.00002+00 4314, 0. 0000%+00 0. 0000K+00 €.1371£+03 $29. 4 -101.6 0.13828+05 0.1335L+03
b4 3390, 0.1300K+03 0.0000Z+00 4173 0. 0000E+00 ©. 0000K+00 4608+03 16087, -$1.44 0. 14638403 0.1384K+03
S8 8838 0.13921+03 0.0000Z+00 340C3. 0. 0000K+00 0. 00C0%+00 0.14482+0 1130. «1211. 0.1349Z+03 0.1471E+03
58 1426. 0.13815+03 0.00008+00 16A0. 6. 00002 +00 8.0000E+00 0.16178+03 G 00008+00 -1680. 0.17835K+03 0.1712K+03
¢ 63.38 0.1413K+035 O. £+00 482.3 0. 0000R+00 T+00 0.1417K203 245.4 «l82.8 0.1436E+03 0.14138+03
(1Y 23. 16 0.1321E+C3 0.00008+00 171.7 0. 0000F+00 0.00002+00 0.1321K+03 116. «$3.13 0.1331£+03 0.1320L+03
62 ~131.7 0. 1301K+CS 0.0000K+C0 113.9 0. 00003+0G 0. 0000%+00 0.13018+03 G, 0000K+0A -140. 3 0.1315E+03 0.1309K+03
63 -6218. -9233. 0000K+QC 481.3 0. 0C00E+00 ©.00003+00 0. 0O00K: 414 339, 9338, [}33 9
¢4 <6209, -8911. 0.0000%+00 1302. e. g+00 G. 2+00 413.4 «3830. 0. 1171 E+03 0.1212K+03 0.1104K+03
63 9123 -26. 20 0.00002+0C 1323 0. COOCE+00 O.0000E+00 409.1 «226. 4 «$334. 9743, 9441,
66 31126, 7. 34 0.00008+00 1243. 2+#0C 0.00008»00 770.7 0. 00002+00 -3870. 464L. 4309,
61 1948, «210.7 0.0000K+00 1347, 0.00008+00 0.0000K+00 3243, 0, 0000L+00 -1483. 4728. 4208.
(1] 348, «736.7 0.0000E»00 2331. G. 00002+00 0. 00002+00 $31A. 168.¢ =1471. 0.11372+03 0.1063E+03
69 0.2438E+03 223. 6 0.00008+G0 2157, 0. 00002+00 0.0000%+00 O.2478E+33 2464, -3431. 0.27212+03 0.2517E+03
70 0.2060K+03 -2616. 0.0000L+00 6333, 0. 00001 0.0000%+00 0. 2280%+C3 0.0000K+00 - 28. 0.2721E+03 0. 2349L+0%
n 1. «8823. 0.0000K+00 94.64 0. 0000E+00 0. 00001 1426. 0. 00008+00 -8637. 0. 1006K+03 ’l ll .
72 13 74 0.00002+00 94,64 . 0R+00 O.000CE+00 1366C. a. 2+00 -9186. 0.10338+03
73 -138.2 <0, 1030X+0S 0.0000%+00 2127, 0. 00C0%+00 Q. C000E00 2394. «1648. «0. 11375403 0.13978+03 0. usotoos
74 1470, -39%. 8 0.0000E+00 3223. 0. 0000E+00 C.0000E+00 4204. . 00 -3337. 7343, €803.
76 -293.8 «9123. 0.0000K+00 ~43.73 Q. 0000Z+00 0. 0000T+00 0.0000%+00 -2 -#1128. ’l! . 8987,
171 -91. 8673, 0. 0000E+00 -45.7 0. 00002200 O, 0000%+00 O, 00C0Z*00 «86. 34 -8680. 868! [ 1%}
718 3031. «0. 1136K+03 0.00005+00 <369.3 0. 0000L+00 0.0000E+00 1044, 0. 86000%+00-0. ll !7:’03 0. lullﬂ! 0. unt»os
79 328.0 «2992. o g+00 844, . 0000T+00 6. Q000L+00 1483, «333.0 «381 329 4923.
80 1828. 1772. 0. £+08 3032, 0.0000K+00 0.000CL+00 4480. 108.7 -I”I- un. S688.
)] 4320. 32112, 0.0000K+00 4602. 0. 0000E+00 0. 00002+00 8346, 322.4 =13 38. 9484, 90812.
$2 -03.03 -l73¢. 0.0000K+00 9.882 0. 00002+00 ©.00005+C0 0. 0000K+00 -82.23 -8739. (721 8 8498,
33 -119.8 0. 0000L+00 §.882 ©. 00002 +00 0. 0000E+00 0, 0000L+0C -1 17.1 -9064. 3044, 007.
84 ~1A44A, -0. unt'os 0, 0000K+00 ~416.7 0, 00008+C0 0. 0000L+00 O.0000L+CO -1426. «0.1151E+03 0.11318+03 0.1087E+03
3 S49.1 4418, 0. 0000K+00 ~116.2 0. 0C00L+00 0. 000CT*00 §48. 6. 06 <4430, 5099, 4792,
86 73s.7 184.1 0.0000L+00 11137. 0.00001+00 0.0000E+00 1876. 0. 0000E+00 -936.4 2833 2576,
87 1381. 1338. 0. 0000Z*00 2676. 0. 000CL+00 0.0000K+00 4233, . 80 «1213. $470. 3018.
as 3106, 2040, 0.0000L+0C 4036, 0. 0000K+00 0. 0000Z+0C 6640, 10.67 «1308. 8143, 7392,
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AMSYS - ENGINEIXING AMALYSIS SYSTIM 1IVISICR NOCLIAR PACK MAY 1,1989
AT D) rmcmc) 1971, 1978, 1582, 1983, l!l!‘ lll'l. 1989  SWANSCN ARALYSIS nsm.'n::. A$ UNPUBLISHED WOIK
PROPRIETARY DATA o USACTBORIZXD USE, DISTRIBUTION CR DUPLICATION IS PRONIBITED. ALL RICETS ILSIRVED.
FOR STUZFORY CALL $TXVE PORIXR PHOXE ( 206) l1l-22)! ™3
SPACTR DISK TETEMAL STRESS ANALYSIS, ACCIDENT COXDITICNS » 10,7941 MAY 11,1990 CP= 266. 410
werexe POETI NODAL STIXSS LISTING vewee

wn STI? 1 LTIRATION l SICTION )

0. 00000X+C0 LOAD Cas 1
TER FOLLOWING X, Y, I STRESSES ARE 1IN GLOBAL COORDIRATES
RODR £3 Y $3 $IY £33 (3 $1G1 8162 S1G3 st s1cx
132 -5930. -4949, 0.00C0K+C0 837.6 0. 0000E+C0 0.0000K+00 0.0000K¢+00 3432, <7447, 1447, 4494,
33 -0.1074E+C3 -6771. 0, 3000R+00 784.4 0. 0C00E+00 0. 0000E+G0 0. DO00E*00 -3130. «0.1139E8+03 0.1239K+03 0.1094T+03
38 -0.17128+03 1143, 0.0000K+00 J17.4 0. 0000E+00 0. QO0CE+00 1133, 0, 0000K*00-0. 171 3X+03 0. 18292+03 0.1774%+03
33 -0.1494K:03 -112.4 0.00008+00 191.6 0.0000K+00 0. 0000E+00 24,13 -130.2 =0, 1494%+03 0.1497X+03 0. L439%+03
38 -0.13398+03 -6.202 0,00008+00 234.3 0. 0000E+08 0,0000L+00 100,93 -108.3 «0, 1340K+0S 0.1330K¢03 0.1340X+03
137 -0.1118K+03 -110.3 0. 0000%+00 287.8 0. 0000E+00 0, 00008+00 77. 84 -173.7 =0, 1119%+03 0. lll7l0°! 0.1113%+03
138 -9340. 1036. 0.0000K+00 131.1 0. 00008+00 0.0000E+00 1073, 0, 0000K+00 -9377. §5K+03 0.1014Z+03
139 64 =43 0. 0000R+00 -850, 8 0. 0000E+30 0. 0000K+00 0.0000C+00 -4194, -l“S- l"!. 1794,
40 .38 0. 0000E+00 §67.60 0. 5000%+00 0. 00008+00 Q. Q000K+00 -3283. -9820. 9820, 8722,
Al 4436, «0.1114K+03 0. 00008400 1613, 0. 00002+09 0. 0000E+00 0. 3000E+00 -J’l'. -0- 11438+03 0. INIIOOS 0. 1032K+03
42 -3863. 9. 0000K+00 3587.8 " 0000R+00 0. 00008+00 443.8 9. 000CR+00 4140, 4634, Al
43 2482 469. 8 0. 0000K+30 =371.9 0. 0000K+00 338.9 9, 0000E+00 2340, 3082 2844,
~4544, =101.9 0. 0000K+00 -102.9 0. 000QE+03 0. DO00K+C0 §0.43 -173. 8 «4331. . Asll. 4309,
43 <4617, 47.93 0. 0000K+00 . 0. 0000K+00 0. 0000X+00 = 73.70 0. 0000E+00 4844, 4730. 44383,
48 -1142, v s 0000K+00 o 0. 0000K+00 0. 0000K+00 23238 0. ¢ E+00 -2133. 4392, 4209,
47 1080, 3. 00008+00 1841, 0. 0000E+00 0. 0C00K+00 1883, -4l8.7 «1888, 4349, 3923,
48 -383.2 837.2 0. 0000K+00 3118, 0, 0000K+00 0, C000K+00 3491, ity «3438. 6!2’. 6393,
4% O126. 3293, 0000L+00 4239, 0. 0000K+00 0.00008+00 84N, 383. 3 818, & !. 3810,
30 1598 3434, 0.0000K+00 169.0 0. 00002+00 0. 000CK+00 1630, Q. 0000K+00 -8473. 0 10E+03 9395,
N 1288, -O. 10258+03 0.00008+00 169.0 Q. G000K+00 0. 0000K+00 1294, 9. 0000£+00-9. 10288+03 0- usnwa 0. 1098R+0S-
33 347.4 9333, 0. 0000R+00 133.8 0. 0000E+00 0.00008+00 737.3 «370. 8 9394, 35K+03 9843,
53 336.3 -0. 12188¢03 0.00008+00 303.3 0. 0000%+00 0. 0000C+00 481.4 -103.9 -0.1222%8+03 0- 13703'05 0.12432+03
34 2070, «0.13062+03 0.C000K+00 474.9 0. 6000E+00 0.0000K+00 2101. 0, 0000E+00-0, 1 309K+03 0.17192+03 0.16268+05
33 -7 -918.3 0. 0000K+00 1073, 0. 00C0E+00 0.00008+00 2141, -943. 3 2647, 4789, 4403,
o 1199, 0.0000K+00 197S. 0. 0000K+00 0.0000K+00 3004, 118. 4 ~1108. 4211, 8.
2 o 307, 0.Q0008¢+00 1684. 0. K+0Q0 0.00008+00 3383, 112.8 «2330. nils. 7293,
38 -As8.4 -5898, 0. 0000E+00 -41.93 0. 0000%+00 0.00008*00 0, 0000K+00 -443.0 «9908. 9908, 9693,
39 130.0 -8736. S £+Q0 -41.92 0, 00008+00 Q.0000K+00 344.3 . 00008+00 -9801. 7043, - 8937,
60 1401, =9407, 0.0000K+00 334.4 0. 0000%+00 Q.0000E+00 14130, 0, 0000E+00 -9436. 0.1087K+08 0.1023E+09
161 133.7 «0,1257%8+03 0.0000k+C0 103.3 0. C000K+00 0.C000K*00 740.0 «363.3 «0,1239K+03 0.1333E+03 0.12732+03

162 -1390. =0, 1443K+03 0.0000K¢C0 236.2 0. 0000E+C0 0. 000O0K*00 0, 0000K+00 -1373. «0. L444K+03 0. 14442+03 0.13812+03

163 1830, =3614, 0.0000Kk+00 273.3 0. 00008+00 0,00000+00 1833, 0. 0000E#00 ~2640. 4493, 9.

164 -76.38 -1933. 0. 0000K+C0 1024, 0. CO00E+G0 0.00008+00 1138, «-$13. 4 -1373. 3132. 3.

163  663.7 2367. 0.0000E¢00 2648, 0. 0000L+00 0.0000K+00 4464, 0, 0000T+00 -1234, $700. 3206,

166 1384, 6031, 0. 0000K+C0 3784, 0. 0000K+00 0.0000C+00 8174, 1981 «936. 8 ”lll. 8436.

167 -25.84 -3964, 0. 00C0L+Q0 -14.01 0. 0000K+00 0.00008¢CO 14.13 «30. 20 3977, s99l. 9969,

168 -213.0 9717, 0. Q0CCK+C0 -14, 01 0, CO00E+00 0. CO00L+00 Q. 000CE+00 -201.0 9729, 9729. 9630,

169 -1304, «0.13513K+03 0.0000K+C0 383.4 0.0000L+00 0.0000L+00 0.0000L+00 1483, -0, l!l 3E+03 0.15138+03 0.1446K+03
170 =136 «0.1181K+035 0.00CCE+00 3035.3 0. C000E+00 0.0000E+C0 §$07.3 =719.0 «0,11838+03 0,1244Z+03 0.1183K+03
11 1106. =0.1023E+05 0.0000K+C0 247.2 0. COO0E+G0 0.0000£+00 1124, 0. 0000E+C0-0, 1023K+03 0,1137K+03 0. 1083E+05
1723 -1723, -7013. 0.G000Lk¢00 246.3 0. 0000K+00 0. COCUX+GO0 0. COOOR+00 -1711. -7029. 1029, 6349,

173 380.1 1318, 0,0000%8+00 423.7 0. 0000E+G0 0.00C0K+00 913.8 -133.9 -2696. 3610. 31292,

174 s1l.8 1332, 0.0000K+C0 1820, 0. 000CE+00 0. CC0CE+00 2963, 0. 00C0E+CO -318.8 3182, 3483,
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WUCLEAR PACK WAY 1,1989
SWANSON ANALYSIS SYSTDS, INC. AS UNTUBLISEID WOIL
PROHISITID. ALL RIGETS RISIX

ANSYS - CRCINEXIING ARALYSIS SYSTRM RIVISI
AMSYS(D) COFPYRIGEIIC) 1971, 1978, 1982, 1943, l"" l’l!. “l’
PROPRIETALY DATA o UNAUTHORIZED USEZ, DISTRIZUTION OR DUPLICATION IS PRONT
FOR SUTTORT CALL STIVE PORTEX PHORK (206) 874-2233 ﬁl

SPACTY DISE THERMAL STIESS ANALYSIS, ACCIDENT CORDITIONE 10.7943 MAY 1,1990 CP= 67.210
weewe POETI JODAL STRESS LISTING twawe
LOAD STE? 11 Ofle 1 SECTION= 1}
TIMK=  0.00000E»00 LOAD CaSEs 1
THE POLLOWING X, Y, 3 STRISSES AXE IN GLOSAL COORDINATES
L [ 24 Y b33 XY [ 329 sz SIGL $1G2 $163 st L34 4

173 8181 4747, 0.00008+0C 3261, 0. 0000K+00 0. 0000E*00 6612, 0, 0000L+00 -1048. 7660. 1212,

116 -232.12 9764, 0.0000K+00 112.8 0. 0000E+0C 0. 0000K+0C 0.0000K+00 -228.1 -’7“. ’7!‘. 0676.

177 -169.1 8918, 0.0000K+00 112.8 0. 06000K+00 Q. G000K*00 0. 0000E+00 -l 40.7 894 877,

1718 e8s.¢ «0.1383%+03 0.0000E+00 120.8 0.0000£+00 0.0000K+00 914.4 0000!000-0. l lll!’OS 0.1 llolﬂ” 0.146E+03
19 «424.7 «0,1279%+03 0.0000E+00 303, 0.00008+00 0.0000K+00 484.9 6716 =0, 1283E+03 0.13328+03 0.1249K+03
80 1301, - w9341, 0.00008+00 481.8 0.0000K+00 0. [+00 0. 0000K+0C -1384. 9447, %47, . 9030,

81 1279, 3427, 0.00008+00 -222.3 0. 0000Z+0C 0. 0000L 1390, 0000E+00 -3338. 4919, 4404,
82 -122.8 «3024, 0.00008+00 27¢.3 . £+00 0.0000K+00 §41.7 -$§3. 9 «3113. 3764, 3269,
183 330 «368. 3 0.00008+C0 1390, 0.0000L+00 0.0000K+*0C 1323, 0. 00008+0C 13332, 3037, 2666,
84 1001, 3747, 0.0000R+00 2709. 0000K+00 O, 3 3433, Q. 00008+00 -636.8 61212, L

83 3¢63.7 1877, ] 4 4093, Q. 6000Z+00 0.00002+00 9713. 0. 0000E+00 -1273. 0.1099%+03 0.1044K+03

86 2119, «3089. 0.0000K+00 -194.7 0.0000Z+00 0.00005+00 2161. 0. 0000K+00 -$131 0.11338+05 0.1042K+03

87  2081. 9383, 0.00008+00 ~194.7 0. 0000Z+C0 0.0000K+00 3134, . 00002+00 9843, 0.1178K+03 0.10878+03

e 2682, <0.18328+33 0.00008+C0 3735.8 0. 6000X+00 0. T 3743, 0. 0000 +00-0. L §935+03 0. 3171E+03 0. 2049E+03

e 3174. «0.1189K+03 0.00008+C0 303.3 0. 0000X+00 0.0000K+0C 3347. 0. 0000X+00-0.119% 0.1535E+03 0.1402K+03

90 3340, -6248. 0.00008+00 J4.683 0. 0000Z+00 0.00008+00 3441, 0. 8000K*00 ~8390. 9833, 63.

91 31%.3 =8784, 0.00008+00 1114, 0. 00008 0.00002+00 923.3 0. 0000L+00 -8180. 0.1011K+C3 9703.

2 04, 1 -4684, 0.00008+00 1117. 0. 0000Z+00 0.0000K+00 1343, ~417.8 «3313. €737, 4073,

93 <8438 -301.0 0.00008+00 1037. 0. 0000E+Q0 0. 0000X+00 313.7 -62. 96 1794, 1307, 3088,

9 .136.0 a1s. 0.0000K+00 1626, 0. 0C00K+00 @. 0000%+0Q 3 8. 00008+00 ~11342. 4307, 3837.

93 -611.3 6111. 0.00008+00 3319, 0. 000CE+*00 0. 0000%+00 7634, 0. 00002+00 -2136. 2748, 8947,

9% 9093, «3304. . £+00 -1308. 0. 0000K+00 0. 0000K+*00 0. 0000K+00 -4301. «948¢. 9498, 8a76.

97 -0.1181K+03 4047, 0. 0000K+*00 -1490. 0. 0000%+00 6. 0000Z+0C 0. 0C00K+C0 =5301. «0, 1238X+03 0.1238X+03 0.1142K+03

9% -71203. 20. 43 0. 0000K+00 -3643. 0. 0000K+00 0. 00CCK+00 1277, 0. 0000%+00 -948l. 0.1174K+03 0.11248+03

99 3831, 479.1 0.0000K+00 -2798. 0. 0C00L+00 0. 0000K+00 7304, 0.00008+00 -1173. 8876, 0257,

4061, -1528, 0.0000E+00 473.2 0. 0C00K+00 G.0000X+0C 3791, 0.00008+00 =3238. 9048, 8132,

01 1334, 349.3 0. 0000K+00 3698, 0. 0000K 0.0000L+00 194, 0.00002+00 -4071. 0.10272+03 9443,

02 -0.16305+C3 -48.48 . 0000K+00 30139, 8. 0000K+»00 0. 0000E+00 1600, . 0000Z+00-0. 181 3K+03 0.1975L+03 0.1913K+03
203 -0. SOOIIOOS-O. 11611’05 0.0000Z+00 '1733. 0. 0000E+00 0. 0000K+00 0. 000CE+00 -$331. «0.3223K+05 0.2223K+03 0.1983E+03
204 -0.1377K+0. . 6000K+00 «260.5 0. 0000E+00 0. 0C00X+00 0. 0000K+G0 -4337. «0.14235+03 0.1433E+03 0.1266K+03
203 -0.1601K+03 -)6‘1. 0.0000%+00 -3462. . 8000K+00 0.0000K+»00 33%.3 «3299, «0.1633E+03 0.1686K+C3 0.1370K+03
206 -0.1397K+0S -763.2 0. 000E+00 4432, Q.0000£+00 0.0000K+00 1304, «363. 6 =~0.1377E+C3 0.1707E+03 0, 1647805
207 A226. 033, 0. 0000K+00 3731, . E£+00 0.0000K+00 7733. 0.00002+00 -2323. 0.1028T+03 9471,

208 4836, -1480. 0. 0000L+00 33.93 8. 0000L+00 0.0000K+00 6381, 0. 000X +C0 =3004. 9383, 8ase.
209 4380 =346€.7 0.0000K+C0 1910. 0. 0000Z+00 0.000CK+00 6434, 0. 0000K»00 -2401. 4333, $260.
210 - -8884. 390.8 0.0000L+00 4117. 0. 0000K»00 0.0000K+00 2693, 0. 0000K+00-0. 1096X+C3 0.1346X+03 0.1321C+03
211 -0.1323K+03 -4337. 0.0000K+00 2066. 8. 0000E+00 0. Q000K+00 0.0000K+00 -3034, 0. 1473E+03 0.1473%+03 0.1313K+03
212 8497, -3379. 0.0000E+00 1078, 6. 0000K+00 0.0000K+»00 0. 00COL+C0 -J031. =904, 9046, 8003.
213 L3438, 36,43 0. 00008 -338.2 0. 0000K*»00 0.0000K+00 311.8 «222.3 -3£83. 6204, 3891,
14 22168. 329.4 0. 0000K+00 -30.60 0.0000L+00 Q.0000E+00 938.2 -8, 372 -21388. 3547, 127
13 -3013. 3352, 0.0000E+00 2330. 0. 0000K+00 8. 000CK+00 4338, 0. 0000L+CC -400C. 8338, 1517,
116 -8304, -3717, 0.0000E+0C -1619. 0. Q000K +00 0. 0000K+00 0. 0000E+00 -3170, 8832, 0832, 1839,
T -8306. -611.8 0. 0000K+00 -3001. 0. 0000L+00 Q. 0000K+00 798.9 «283.8 9633, 0.1043K+05 9947,
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ARBYS( B)
PROPIIITARY DATA - CHAUTHO
TEVR

Y3 . TECINITXING AXALYSIS STSTDX XEVISION
COPYRIGEN(C) 1971, 1973, 1982, 1983, 1983,
tt2ED USX, DISTRIZUTION C2

FOR SUPPORY CALL §
SPACIR DISK THERMAL STRXSS ANALYSLS, ACCIDENT CONDITIONS
*esee POSTI MODAL STRISS LISTING vwwwe

w4 s
TR

TP 1L I
0. 0080CE+00

I

l H
WADC

NEDO-10084-4
March 1995

l!ll- 1989
DUPLIC.

PHORE (206) 874-2233

fcnon- 1

THR FOLLOWING X, Y, T STRESSES AXE 1N GLOBAL COORDINATIS

ATICN [$ PRONIBITED.
™~

10,7943 MAY 11,1990 CP=

. <4} § £ (14 $2 SIY £3: (3 $1G1
119 8784, 9313 0.0C00K+C0 -3118. 0. 00C0E+G0 0. 0000K+00 1897,
2y 767 -3022. 0. 0000E+30 -847.3 . COCOE+CO 0. 00! 00!'00 0. uuuctm
220 -7267. ~2828. 0. CC00R+CO 1633, +00 0. 3000K+00 0.0000K+00
22l -9146. 1294, 0.0C00K+00 4138, +00 0. [ 3
222 -0198. -1324. 0. 0000K¢C0 3978. +00 4. 78,
223 -9l4d. «~4390. 0. 0000E+C0 -611.8 +00 3. +00 0. 0000800
226 -7%03. -477. 8 0000K+C0 -3747. +00 1441,
2313 -8998. 7131 0. 0000X+00 -4 00 2413,
226 -7333%. =3709. Q. 0000K¢00 -1217. ge00 +00 0. 0000K+00
227 4783 1888, 0, 00008+00 1332, +00 36.8
2128 -82 1318, 0. 0000K+00 3333, +00 618
219 3130, -1473. Q. 0000K+00 3208, £+00 niL.7
230 8329, -2887. 0, 00008+00 193.9 +00 9, 0000K+00
231 -3708. 421.2 0, 0000L+00 1338, £+00 n.s
232 4931, -316.3 0. 0000L+00 -1093, £+00 323.3
233 3183 639 0. 0000K*00 $43.93 £+00 O, 1342,
234 <1118 =1114. 0, 0000¢00 -1343 £+00 3 262. 68
233 -3600, =134, 0, C000K+00 -1338. 0. 00008+00 344.0
238 -0.1921R+03 1488, 0. 00001 <3439, +00 o
237 -0.1931K+03 7173, 0. 0000%+00 1979, Q. 0000£+00 0. 0000E*00
238 -0.1247E+03 4172, 0.0000L+00 126.9 £+00 0. 0000E+00
239 -0.1724%+03 7321, 0.0000K+00 2191, +00 0. 0000E+00
240 -0.1303%+03 1983, 0. 0000R+00 437D, Jasd.
261 4839, -1903. 0. 0000K+00 2917, 618,
242 8713, -1319. 0. 9000E+00 -433.7 LS 4983,
243 1723 1798, 0. 00002+00 -3102. C000E+C0 0.000CR+03 4349,
244 -0.13182+03 2408, 0. 5000K+00 -4333. 0000K+C0 0.00008+00 3682,
243 -0.13888+03.0. llOOl’O! Q. 0000K+00 -2383. 0. 8000 00E: 0. GO00E
148 -0.13038+03 4443, 0.3000K+00 110.8 0, 0000X+¢C0 0. 0000K+0Q 0. 0000E+0Q
267 -0.1742K8¢03 <4214, 0. C000R+00 2032, 0. 0000X+0Q 0. 0000K+0Q 0, 0000E+00
248 -0.1791E+03 837.0 0.00008+00 3749, 0. 0000K+00 Q. 0000K+00 1802
249 3074, -1462. 0, 0C00K+C0 2281, . 0000K+00 0. 0000E+CQ 379.2
130 -402.0 1387, Q. 0000%+00 -2194.0 0. 0000X+00 0. 0000K+CO 33
231 478, 3.8 0.0000%+00 -1304, 0. 0000%+00 9. 5000%
232 9414, 1389, Q. 0000%+00 -1248. 0. 0000X+00 0. Q000K
253 8304, -258Q. Q. 0OCQR+00 -8§84.7 0. 0000X+00 0. 000X
54 3222 -5893, 0.0000%+00 -270.6 0. 000X 0E+0
33 1033, =0.1063E+03 0. 0CCOX+C0 O, 783¢E-09 0. 00COE.
236 62, =0.1240K+03 0. 0000K+C0 . § 0. Q000K
237 3s40, «0.1613K+03 0.0000X+C0 -279.6 Q. CC00E+00 0. 00CCE+0
238 0N, -0.1086Z+03 0, 000GT+C0 0.1924E-C8 O. 0000X+00 O.000CK
39 3206, -8423, 0.0000K+C0 279.6 0. 0OCCE+C0 0.0000K+00 3341,
260 413.7 -1221. 0.00002+00 ~781.6 0. 0000K+C0 0.000CE+00 730.5

A-2-250

MAY 11989

HNUCLEAR PACK
SWANSOB ANALYSLS SYSTD.. IE. :snmusm WIk

ALL 1I

267.020

$1G2 $1G3 b2 8 : SICE
0. CO00E+C0 -9748, 0.1143K+03 0. 10842+03

3427, 8273, 273, 7321

ol”ﬂ. -8133, $133, 74

00E*00-0. IO"I’O! 0.13498¢03 0.1233X+03
=0, 10298+03 0.1176R+08 0. 1086X+0S

-0. 18315+03 0- l°3ll $ 9200,
2 11058+03 0.1036X+03
[ 0000]000-0. 1051 £vos 0- 12935+03 0.11933+03
«2733. l!!l 18R, 1731,

=1 406, 7338, 6918,

0. 0000K+00 -’!20. O- lll‘l'OS 0.1038K+03

-687.2 -9770. CASR+03 94883,

<3293 «7133. 113!. sy,

9, 0000 -£§000, 6713, 6403,

«249.7 -3321. 3343, 3280,
$7.83 3941, 3288, 4927,

Q. 000CE+00 -2484. 2727, 2814,

-SA L] 8720 1088, l 74,

I’OO-O. 1983E+03 0. 2214E+03 0. 21178%0

-07!0. «3.1970£+03 0.19708+08 0. Uill'ﬁi
«0,1286E+03 0.1286K8+03 0.1133K+03
=0, 18045+03 0.1304E+33 0.1668K+03

9. 0000E+00-0. 1493E+03 0. 1380K+03 0.1733Z+03

0. 0000E+00 -3684. 0,1C30E+03 9644,
9. 0000E+00 -1390. 0.1038E+05 9877,
9. L4000 4462, Ll 8469,

0. 00003000-0. ll‘TlOOS 0. 20!‘!’03 0.13962+03
+00 -938 -0.2129

+03 0.1926K+03
-0, 13263003 O. umms 0.1163%+03
«0.1775K+03 0.1775E+03 0.16822+03

<82, 64 «0,1879%+03 0, 20598+03 0, 1989%+03
«203.2 4913, a0, 3243,
0. 0C00E+C0 -21486. 1302. 2343,
-84, 01 -4088. 3087, 4842,
0. 0000K+00 -9384, 0. 11108+03 0.1042E+03
«3368. -8816. l‘. 1905,
0000K+C0 -9983. 312003 0.12008+08
0. 00008+00-0. 1076L+03 0. 13’2!'0! 0.1264K+03
9. 00001 OOOoO. 12432+03 0.1373K+03 0.1439£+05
000E+00-0.1622E+03 0,19731+03 0.13523K+03

0.0

0. 0000E+00-0. 1G97E+03 O, 14135E+03 0.1287E+05
0. 000CE+CO -6338. 398, 8747,

0. 000CE+CO -1334. 2268, 2133,



NEDO-10084-4
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AMGYS « ENGINEXXING ANALYSIS SYSTIM EREXVISION 4 WOCLEAX PACK. MAY 1,198
ANSYS(E) COPYRIGAT(C) 1971, 1976, 1981, 1983, 1933, l’l? 1989  SUANSON ANALYSIS SYSTEMS, INC. AS UNPUBLISEXD WORK
PROFRLIETAXY DATA - URAUTRORIZED UST, DISTRIRUIION OR DOPLICATION IS PIOKIAITED. ALL KIGETS RESEIVED.
0L SUPICRT CALL STIVE PRORE (206) 874-3238 ™~
SPACEX DISK TEXIMAL STIESS ARALYSIS, ACCIDINT CONDITIONS 10.7946 WAY 11,1990 CPe 268. 420
evere POSTI TODAL STRESS LISTING wwewe
LOAD STE? 1 I l SICTION |
TIME=  0.00000K+00 IDAD CAs i
THEE FOLIOWING L Y, Z STIISSIS ARX IN GLOSAL COORDIMATES }
Wt (24 82 [ 149 e (34 162 $163 1 SIGI
61  -326.1) -5038. 0.00005»00 131.0 0.0000E+00 0. 0000%+0C 0.0000K+00 «264.2 9100, 9100, 47
62 -303. «0.1146K+03 0. 0000K+00 0.4310K-09 0. 0000L+0C 0. 0000K+0C Q. 0000K+00 -239.3 «0.1131T+03 0.1131E+03 0.11 JIROOS
263 -J49.1 «0.1164K+03 0.0000K+00 -131.0 0.0000K+G0 §. 0000X*0C 0.0000E+00 -301.9 «0.1169K+03 0.11698+03 0.1154K+03
64 -337.0 «0.13528K+C3 0. 00005+00 134.7 0. +00 0. 0000 . 0000E+00 -320.3 «0.1332K+03 0.13322+03 0.1316K+03
163 -291.4 11635+03 0. 0000K+00 0.1130Z-88 0.0000K+00 0. 0000Z+00 00E*00 -246. ~8.1168K+03 0. uu:ms 0.1136K+03
66 -381.) -3769. 0- 0000£+00 -134.7 0. 00COE+00 0. 0000L+00 0. 0000K+00 -273.1 -3839. SI”. 5117.
67 -382.4 9. 23 6000K+00 -317.4 0. 0000E+00 0. 0000K+00 328.2 =33.6 =377.7 5. ¢ 838. 9
48 -17¢. -0. 10208+C3 0- 0000K+00 -348.2 0.0000£+00 0. 00003400 6.0000K+00 ~148. -0, lﬂ!ll’d’ ﬂ. uu:oos 0.1013%+03
49 -16%.3 «0.1033E+03 C. 00CCE+0C 0.1S576Z-C% 0.0000K+00 9.0000X+Q0 §.00008+00 -140.3 «0.10382+03 0.1034X+03 0.1031E+03
176 -132.6 «0.13715+03 0.00008+00 348.2 0. 0000K+»00 0. 0000Z+00 0. 0000E+00 -130.9 «0.13735+03 0.1273K+03 0.1267E+03
71 -192.3 «0.1451K+03 0. 00002+00 -536.3 0.0000K»00 0.0000X+00 C.0000K8+00 -173.3 «0.16338+03 0.1633K+03 0.16448+03
213 ~177.4 «0.10328+03 0. Q000E+00.0, 30428-10 8. +00 0. 0000Z+00 0.0000E+00 «147.64 =0, 10338+03 0.1033L+03 0.1044K+03
273 -11¢.9 6748, 0. 0000E+00 334.3 0.00008+00 0. 060002400 O. g 80,49 =4794. 794, 6733,
274 =307 482.7 0. 0000K+0 -170.3 ©.0000K+0C 0. 0000K+00 331.3 0. 0000K+00 =342.) 863.3 73%.2
MIRLNOYS
[y ] 203 148 1 208 1 1 3 243 203 74 274
VALDOE -0, 2008£+03-0.1832K+03 0. 0000Z+00 -4432. 0. 0000Z+00 0. 0000K+00 0. 0000K+00 -$394. =0, 2223+03  843.3 793.2
MAXIMUMS
uooK 1 28 1 L 1 1 1 2 1 1 1
VALDZ 0. 2863I+03 0.20356¢K+03 0.0000X+00 9742. 0. 0000E+0C 0. 0000K+0C O.2849X+03 12872, 0. 0000K+00 0. 2643K+03 0. 2849E+03

PRINT WODAL DISTLACDMINTS
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NEDO-10084-4

March 1995
« DNCINEXRING ARALYSIS SYSTIXM 1RIVISICE & mcuu. PACK, MAY 1,1889
ABIY D rmcmc) 1971, 1978, 1982, 1983, 1983, 1"7. 1989 B ARALYSLS 81!11!‘.. 18C. A UNPUBLISHED “OIK
rmrnrrut OATA - UMACTHORIZED USE, DISTIIUTICN GR DUPLICATION !3 rmnum ALL KIGHTS RESITVID.
FCR SUTPCIT CALL STEVE FORIXR PHOME (206) $74-2233 ™32
SPACEY DISE TEIIMAL STIESS ANALYSIS, ACCIDENT CONDITIONS 10.7948 KAY 11,1990 CPe 2¢8.970

wsewe PCST] NODAL DISPLACTMINT LISTING wwewe

LOAD STEP 1 ITZRATIONs 1 SICTION= )
TIME~  0.00000Z+00 LOAD CASE= 1

THE FOLLOWING X, Y, T DISPLACDMENTS ARE I¥ GLOBAL COORDIMATIS

v 4 24 (34

0. 30000000K+00 -0, 781234082-01
0. 44221332E-02 -0. 77689329201
0.87014827E-03 -0. 78309731801
0.127921408-01 «0. 747667405-01
0. 16632128%-00 -0.72816131K-01
0, 30232671 E-01 -0.70292768%-01
0.237868478-01 -0. $8031377E-01
0, 2743342338-01 -9, $68087218-0)
0. 317403438-01 -0, $39323648-01
0.357218778-01 -0, 644170348.00
0. 392420828-01 -0. $334487
0,423349788-01 -0.503193078-01
0.457121438-01 -0.383330838.00
9.487388788-01 -0, 560623798-01
0. 516607098-01 -0.335438378-01
Q. 34301 S!l’OI -0, 311643 o1
7247 1 0. 483440 ol
0. suucm-on -0, 45832867E-01
19 0.62331326K-01 -0.430340378-01
20  0.830398068-01 -0.40132631E-01
21 0.6748483492-01 -0.37122080K-01
22 0.69738783K-01 -0- 35”32.1 =00
23 0.71864604%-01 -0.30738330R-08
246 0,73824089%-01 -0.273378198-01
23 0.73812824%-01 -0.237986448-01
28 0.77214192R-01 -0.200917248-0)
27 0.78319159R-01 -0.161440998-01
28 0.793833628-01 -0.120334208-01
29 0.798430738-01 -0.79671201%-02
30 0.300409395-01 -0.2949 Sll l-02
il o 500’1300 .01 0. +00
32 0.000000008+00 -0. 7651 lel =01
33 o AW'SJU] .02 -0, 7611318901
34 0.80366826X-02 -0, 745688248-01
33 0.11890834K-01 -0.73280019%-01
36 0.13382374K-01 -0.711764072-01
37 0.19180747K-01 -0.638803372-01
38 0.22824430E-01 -0.6£873903X-01
40 0. 314493048-01 -0.64334183K-01
41  0.33063921E-01 -0.62941951E-01
43  0,38436270C.01 -0.61130047E-01
43 0.416786022-01 -0. 39149820%-01

)
(=]
-

o
-

BNOBRSVNTOBENRWNS WM~

00 gt gt gt gt G e s B

l
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NEDO-10084-4

March 1995
AMEYS - ENGIEEXZIING ANALYSIS SYSTDM REVISION 4.4 KOCLEAR PACE MAY 1,1989
ASY{D oormmn 1971, 1978, 1982, 1983, 1933, 19387, 1988 SWANSON AMALYSIS SBTDB INC. AS UNPUBLISETD WORL
PROPRISTARY DATA - URAUTEBORIZED USEK, DISTIIRUTION OR OOYLIC gz!o' I8 FROMISITED. ALL RIGETS RISERVID.

POL SUPFORT CALL sm rn PEOME (206) 874-2133
SPACKL DISK TEXIMAL STRESS ARALYSIS, ACCIDENT COMDITIONS
sweee POST] EODAL DISTLACDMENT LISTINC eweww

10.7949 MAY 1,1990 CPe 69. 240

LOAD S$TE? 1 I O 1 SECTION= 1

TIME=  0.00000C+0C LOAD CASE» 1}

TEX POLIOWING X, Y, 2 DISPLACHMENTS ARK IR GLOBAL COORDINATES

| oi+l 4 29 n
4 0.44764918K-01 -0.3570244388-01
43 0.47728777K-01 -0.354774622L1-01
46  0.306042231-01 -0.324144338-01
47 0.333873792-01 -0.4995061352.0L
48  0.36098767L-01 -0.47363769L8-0L
49 0.387430035L-01 -0.44482745L-01
50 0.613281332-01 -0.418934342.01
S1L  0.638307731E-01 -0.39043377K-01
32 0.641708158-01 -0.36090489L-.01
33 0.683933568-01 -0.33023754E-01
34  0.70473873%-01 -0.29842213K-01
$3  0.723834995-01 -0.26527287E-01
3¢ 0.741334378-01 -0.23071538L-01
37 0.73692012K-01 -0.13473134K.0L
8 o 331658-01 -0.137316321K-01
39 0.777703162-01 -0.117853946L-01
68 0.76219730X-01 -0.782133442-02
6l 0.783947732-01 -0. 390481022-02
62 0.78431629L.01 000!
3 0. 0008+00 -0.722216932-01
64 0.133756885-02 -0.72200337%.01
63 0.314242492-02 -0.71450731%2.01
66 0.09657493E-.02 -0.703354472-01
67 0.1293358635K-01 -0.688931012-01
(13 0-17!' 38E-01 73407C72-08
6 0.21€35191K.01 $889814ZX-01
- 70 0. 267401 44K-00 226244%-02

n 0. 60000000K*00 «C. CJMIIISJLG!
72 0.147388312-02 -0.63306192
73  0.281264383K.01 -0. cuuoxo:—ox
76 0.3116864¢K-01 -0.62178623K-01
76  0.00000000K+00 0. 64752373E-02
77 0.16304892E-02 -0, 647432922-01
78 0.28473469K-01 -0.38333247E-01
79 0.31612605E-01 -0.384404838-01
80  0.35403356K-01 -0.383793862-01
sl 0. 38130349%.01 -0. "3.63107E-01
82  0.00000000K+00 60984408-01
83 0.173049352£-02 -0.60908717E-01
84  0.284180672-01 -0.54829721K-.01
83 0.1663630K-01 -0.3477943582-01
88 0.33371091K-01 +0.34777436X-01
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NEDO-10084-4
March 1995

AT o DICINKIXIING ARALYSIS SYSTDM REVISICON 4 NUCLEAR PACK: MAY 1,1989
ANSYS(X) COFYRIGHNC) 1971, 1978, 1983, 1983, l.!l’. 19l7. 1989  SWANSON ANALYSIS SYSTDME, INC. A$ UNPUBLISELD WOIK
PlO?l!l?ﬂl DATA - UNAUTHORIZEID USE, DISTRIBUTICH CR DUPLICATION IS PIORIBITID. ALL RIGHTS RESIRVID.
FOR SUYPORY CALL STXIVE POXIIR PHOKR (206) l?l-ll” ™

SPACIR DISK TEEIMAL STRESS ANALYSIS, ACCIDINT CONDITIONS 10.7949 MAT 11,1990 CP= 269. 440
weeos POET] EODAL DISPLACIMINT LISTING wweww

LOAD STXP 1 ITIRATION= 1 SICTION= |
TIME= 0, 00000K+CO LOAD CASE» 1

THE FOLLOWING X, T, 8 DISPLACEMINTS AIX IN GLOBAL COOIDIRATIS

X or
87  0.393936338-01 -0.34720611K-01
88 0.43170699E-01 -0, 34377704%-01
89  0,000000008+00 Q. 36974110
90 0.176072338-02 -0. 369874748-01
1 0.282564335K-01 -0.311423758-01
92 0.31341344K-01 -0.31014518K-01
93 0.33371223E-01 -0.309135108-01
4 0.39498632E-01 -O- ‘ﬁ‘ 43E-01
93 0.43366012E-01 - l. TI-OI
96 0.471993268-01 -0- 50 3360801
97 0. 30949440801 -0. 30379379E-0)
98 0, 00000000E+00 -0, 330C6381K-01
99 0.177682448-02 -0, 329811748-01
100 0.27996316C-01 -0.473576648-08
101  0.31385877K-01 -0.4718142
102 0,338737952-01 -0. l"!lhwl =01
103  0,39309¢C 0l -0.448 01
106  0.434858068-01 -O. 468 ‘ll ol
103 0,47424130%.01 -0. “LM 38-0L

0. 313102 761 3%-01
107  0.35070329%.01

¢
2

b=t

g
[2]
s
g
¥
8
a

8. 46

~0l =0, 46791934800
100 0.00000000K+00 -0, 48940187%-01
109 0.179168828-02 -0.430033778-01
110 0.633923948-02 -0.488115828-01
0.108380272-01 -0, 48009344L-01
0.132340342-01 -0.48896114K-01
0.193533169K-01 -0.456393008-01
0. 23700033%-01 -0.444332288-01
0.277012978-01 -0.435643098-01
0.310956388-01 ~0.43146774E-01
0.333315298-01 -0.428010738-01
0. 394580378-01 -0.426302658-01
0.433371422-01 -0.42733029K-01
Q. ‘7!0305!1 -01 -0.428279088-01
0.316033458-01 -0.428993038-01
0. ”SJCSII =01 -0.429349728-01

C0000000K+00 ~0. 47361741801
0. 170344728-02 -0, 47390511 E-01
0.613986338-02 -0.47124479E-01
0.10458476%-01 -0.46333124R-01
0.147811448-01 -0.432193998-01
0.190807358-01 -0.439773442-01

ot etetotoiaiotelolalatal oy oY

08 08 3 3 5 IS D 80 4md st b s 9t B0 $nt B0
LI AT or-T 7 DY YV Y ywree-d

- g
NN
]
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NEDO-10084-4
March 1995

ANSYS - ENGINETRING ANALYSIS SYSTRM RIVISION KOCLEAX PACE. WY 1,198%
ASYS{D COPYRIGET(C) 187L, 1§78, 1982, 1983, 1943, l’l?. 1983 SUANSON ANALYSIS SYSTDS, LAC. A4S ONPULISELD WORK
PROPRIETARY DATA - UNAUTEORIIED Nl. DISTAIIVUTION O% mucgcl 13 PRONIBITID. ALL RIGNTS RESILVED.

0L STPIORT CALL S$TIVE PORIIX PRORK (206) 674-2333
SPACER DISE TEXIMAL STRESS ANALTSIS, ACCIDENT CONDITION
eweve FOSTI NODAL DISTLACDMENT LISTING weevee

LOAD STE? 1 ITTRATION= 1 SICTION= 1
TIMEe 0.00000K+00 LOAD CASE= )

THE FOLLOWING I, Y, T DISPLACDMENTS ARL IN CLOBAL COORDIMATES

10.7930 MAY 11,1990 CPe 269. 740

a 134

129 0.23204498L-01 -0.428324228-0)
130  0.27322384L-01 -0.42019420L-01
131 0.29233670L-01 -0.418173¢
133 0.00000000L+00 -0.437090332-01
33 0.183417318-01 -0.4356403022-01
34 0.392493222-02 -0.433067002-01
33 0.101039918-01 -0.443436842-01
3¢ 0.143300442.01 -0.434323032-

37 0.185095242-01 -0.42207
38 0.22941707E-01 -0.41070.
39 0.272893685-01 -0.40333
48  0.290834802-01 -0.402¢9
41  0.308344012-.01 -0.40031411%-01
42  0.331863163-01 -0. 394913943-01
43 0. 394471642-01 -0. 39431406%-01
44  0.438330042.01 -0.393206342-02

334334
1
(-]
e

43 0.477301 01 -0. 394801902-01
46 0.317369322-01 -0.398333042-01
147  0.350) 0l -0.39941787%-01
148 0.37440231K-01 -0.4003733
A% 0.61333339%-01
0. 600¢ +00
31 0.1%681274K-02
52 0.271840492.01

00
139 0.198633252-02
160  0.27718983K-01
161  0.29613083K-01
162 0.31328208%-01 -

163 0.62392131K-01 -0.32333737€-01

o

166  0.66307392E-01 -0.32873070K-01
00000000K*00 «0. 32341982K-01

166 0.19879946E-02 -0.32339939L-01
169 0.184310685-01 -0.27518127K-01
170 0.30376244E-01 -0.27836343L-01
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NEDO-10084-4
March 1995

Al!l o TNGINETIING ARALYS YSTEM RIVISICE 4 NUCLIAR PACK. MAY 1,1989
ABY{R) COPYRIGAT(C) 1971, l’?l. l!ll. 1803, 1993, l’l7. 1989  SWANSON ANMALYSIS SYSTDG, INC. 43 UIPUILISHED WOIL
PROFPRIXTARY PATA - UNAUTHORIZXD USR, DISTRIBUTION OR DUPLICATION [S PRORINITED. ALL RIGHTS IISIIVID.

FOL SUPICIY CALL STEVE PORTIR PBONR ( 206) 974-2233 by
SPACIR DISK TEEIMAL STXXSS ANALYSIS, ACCIDKNT COWDITIONS
weeve POSTI BODAL DISPLACHMINT LISTING sewee

LOAD STTP 1 ITZZATIONe 1 SIB.T!Oh 1

10,7930 MAY 1,1990 CPe 269. %60

TIME= LOAD CASDs

0. 00000E+00

THE FOLLOWING X, Y, 2 DISPLACEHENTS AXK IN GLOBAL COCRDINATES

e
0. 3227606CE-01

0.632142378-01
0. “"60"1 -01

00001
0. 1102‘00" =03
0.29174224%-01
0,31101770%-01
0.330291212-01
0. 380838142-01
0.597182898-01
0.63763310%-01

7631438

Bodd
® OolloﬂﬂllOlm
0. 28 1803
0. 2!5' 30
0.316224738-00
0. 33371]
o. S2akR0: .o‘
0. 60213791 8-01
0. 642926798-00
0. £81939738-08
0.719391998-01
0. 000000001 +00
0.184313778-02
0. Cl’l'Slll -03
0.11091032%-01
0.163709338.01
0.21339141E.00
0.2622373358-01

0. 300091 6380

0. 317496043-01
0. nuum-ox
0. 371442808
0. 41613761 l-ﬂl
0.463212828.01
0. 5138961601
0.537214878-01
0.59223224%-01
0. 607915332-01

oY
-0.281297248-01
-0.280061238-01
=0, 281983748-01
-0, 28637084E.01
=0, 29011413801

+00 ~0.278008018-08

«0. 27833113801
=8, 233739188-01
=0.235823398-01
=0, 23891 322801
=0, 2413123301
=0, 2439148738-01
=0, 24746693801

01 -0.331140988-01

=0, 25420234801
=0, 13321 307E-01
0. 332393028-01

0} -0, 19219942801

=0.19427829%-01

L -0.184370158-01

=0, 10148049%-01
=0 20414241801
=0, 20799144800
=0, 21178325801
=9 31494333801
=0, 18869333801
=0, 187339408-01
«0.193370428-01
«0,202123C12-01
=0. 2001643352-01
=0, 18733404201
-0,16832322%-01

1 -0,131412738.01

«0. 1301944401
=0. 1307331 3%-01
«0.162849723-01
«0.17789431E-01
-0.18639773E-01
-0.18386393K.01
«0.173512678-01
«0.163341348-01
«0.163320348-01
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NEDO-10084-4
March 1995

ARYS - DNCTNITIING ANALYSIS SYSTIX REVISION 4.4 WUCLTAR PACK MAY L, 1988
ASYS(D COPYIIGET(C) 1971, 1978, 1982, 1943, lll!. 1987, 1989 SWANSON ANALYSIS SYSTDS, IXC, AS UWPUBLISEED WORK
PROPRIETAIY DATA - UNATTHORIZED USK, DISTRIAUTION OR DUPLICATION 1§ PROEISITED. ALL RIGETS RISIAVID.
FOR SUPPORT CALL sm PORIXR FHOXE (206) lh-ll” ™
SPACKER DISK THXIMAL $TIESS AMALYSIS, ACCIDENT COMDITIONE 10.7931 MAT 11,1990 CPe 270.180

seres POST1 NODAL DISTLACDEINT LISTING wwewe

LOAD STIZ 1 ITERATION= 1 SICTION~ 1}
TIME= 0. 0C000Z+00 LOAD CaSTe )

THE FOLLOWING X, ¥, T DISPLACLMINTS AXX IN GLOSAL COORDINATES

118 o7

13 0.647117328-01 -0.16706027K-01
16  0.68647043K-01 -0.17163833E.01
213 0.73306434L-01 -0.173373002-01
16  0.000000008+CC =0.13616479L-01
17  0.474721350-02 -0.139304882-01
18  0.93031003E-02 -0.16894117E-01
219  0.140287392-01 -0.17204376X-01
220 0.17820008K-01 -0.166063938-01
2l 0.323016142-01 -0. 6.7"0‘“-0!
12  0.26946317%-01 -0.12029443
23 0.31643683L-01 0. 10‘3103‘-01
26 0. J&Il. 761501 -0.12612646E-01
313 0.403222631K-01 -0. QIGSRSK-OX
26 0.44 ﬂ 3158-01 «0.]36174488-01
27  0.48490339E-01 -0.130913238.01
28 0. 32744319%-01 -0.13224231E.01
29  0.3670831933-01 -0.140629478-01
30 0.808803918-01 -0.137041232-01
31 0.649230823-01 -0.140432902-01
32  0.688694688X-01 -0.144193202.01
33 0.72754849%2-01 -0.13028701K-01
34  0.000000008¢00 -0.13431114K-01
33 0.302230092-03 -0.12823971¢L-01

f‘

238 0.13484937E-01 -0.1387¢017%-01
238 0.17312339K-01 -0.1331176C2-01
240 0.21330038E-01 -0.116686382-01
241  0.262462130-01 -0.9830402332-02
2643 0.3 “llll—ﬂl =0, $0601107K-02
243 0.387¢ 1 -0.941703332-02
244 0.8 “Oﬂll-ﬂl =0.111334392-01
343 0.43278141K-01 -0.126872882-01
246 0.44994072K-01 <0.129347742-01
287 0.48633634K-01 -0.130037982-01
248 0.32179141Z-01 -0.3122875132-01
249 0.364022135%-01 -0.113206818-01
250  0.60833493Z.01 -0.10983171L-01
251  0.632091335K-01 -0.11343607E-01
2352 0.69163775E-01 -0.119648202-01
233 0.72839917K-01 -0.12488]39E-01
234 0.12817039K-01 -0.940942242-02
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ARSYS - ENGT

NKXRING ANALYSIS SYSTEM RIVISION &.
ANSYS(D) COPYRICHNC) 1971, li?!. 1582, 1983, 1933, I.’l’. 138¢%

NEDO-10084-4
March 1995

MAY 1,198

NOCLIAR PACK
SWANSCH AMALYSTIS SYSTIMS, INC. AS CNPUBLISEID WORK

PRCPRILTARY DATA - URAUTRORIZED USE, DISTRIBUTION CR DUPLICATICN IS PROEIBKTID. ALL RIGHTS LISIX
7CR SUPPORT CALL STIVE PORIIR ™ . -

SPACIR DIST TEERMAL STIISS ARALYSIS, ACCIDDNT CORDITIONS
swwee POSTL NODAL DISPLACEMINT LISTING ewwew

LOAD STIP 1 1
TiiB= 0. 00000E*00

Olm 1
LCAD CASEe

PHONE (206) $74-2233

SFﬂOh [}

THE POLLOWING X, Y, 2 DISPLACDMENTS AXE IN GLOBAL COORDINATIS

2 3
235 0.14921943%-01
238 0.1701288¢
237  0.433202371
258 0.47334166
59 0. 0’2.7"6

=)
272 0.476049211
273 0.49303083
274 0.72472727

l-0L
-0}
0L
=01

ol

=01

1

1)
318501
263 0.473339885-01
=01
=01
]
01
=01
=03

0

01

NODB a
VALTR 0. 80093800%-01

DISPLAY NUMBIR

24
-0. 91378838
«0. 90436463

-0. 34878441

-0, 412347358
=0, 431885881
-0, 43318477
-0, 42102518
9. 00000000
9. 000000071
0. 000000001
0, 00000000
0. 0600000001
Q. 800000001

9. 000000001

1
=0, 78123608E-01
1 SBOW $WLTCH PLOTS TO FILE PLOTS
PRODDCE STIISS PIOT, LABILe TDXP [KAVGe O

- VECTOR KODE.

1 WEITTIN TO FILE PLOT3 « VECTCR MODR.

CUMULATIVE
DISPLAY TITLE= SPACIR DISK THERMAL $TRISS ANALYSIS, ACCIDDNT COBDH'!OI'

PICD0CE STIXSS PLOT, LABILe ST
S$PLAY NIGIR

TAVGe 0
2 WRITTIN TO FILE PLOTS - VECTOR MODR.

CUNMULATIVE DI
DISPLAY ﬂﬂ.‘l- SPACIR DISE THERMAL STIESS ANALYSIS, ACCIDINT COD“‘(OE

wewew ROUTINE COHPLETEID *wwwe CP »
1 ECT? ENCOUNTIRED ON FILI13

179. 320

PREP? APWRITE OR SPWRITE WARNING MESSACES » |
NUMBER CF SOLUTION PNASE WARNING MESSAGES = O

wvees JUN COMPLETED *ewoe CPe

279.9000 TIME= 10.7973

A-2-258
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NEDO-10084-4

March

srereeret  ANSYS INPUT DATA LISTING (FILEDS)

1nm
/TITLE, L7300 2® SPACEX DISK 90 DEC. SIDE DROP AMALYSLS

2 21,,,4
£T,3,12,,.1

OIS, 1, 0. 00073
uUXY, 1, 0.
£X. 1,260,286
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13 - DICTEREXING ARALYSIS SYSTIM RIVISION & NOCLEAR PACK MAY 1,198
\/ mmn_mm0 1971, L1976, 1982, 1983, 1983, l’l?. 1948 SHANGON ANALYSIS swme.'uc. AS OWPUILISKED WORIK
PROPIIETARY DATA -« URAUTHORIZED USE, DISTRIIAUTION OL DUPLICATION [$ PROKIBITED. ALL RIGHTS RESKRVID.
FOR S$TTPOXT CALL STXVE PORTIX PHEONR (206) 874-2233 b 4
IP30C 3/4% SPACKR PISXK € DEG. 1° SIDK DROP ANALYSIS 16,4330 NAY 22,1990 CP=  3461.6430

ewews GINEZAL GIATE POSTPROCESSOR ( FOST2E) wwewew
ALL PCST26 SPECIFICATIONS ARK SXSET TO INITIAL DEFAULTS
MAXIMIM WUMBKR OF VARIABLISe 13
KEINH TIME~ 0. 000000900 MAXIMDM TIME~ O. 30000L-0)

e NOTE e
REDEYIRITION OF TIME RANGE EXASES ALL PREVIOUSLY STORID OR CAICULATED DATA
VARIABLE 2 IS 273 OY

VARIABLE 318 171 OY

VAIZAJIE 4 IS KLDMKNT 218 ITIN 4C BAME~ 219 SI

VARITAILE § IS CILDGENT 178 ITIM 435 NAG- 178 ST

VARIALE ¢ IS CIDMENT 177 ITIX 43 Ruds 177 $I

VARIABIE 7 IS ELDMXNT 176 ITEM 43 RuUE= 17¢ $2

VARIABILE 6 IS CLDENY 177 ITEM 30 HAE~ 177 S

VARIASIE ¢ I8 ELDMENT 177 ITEM 33 HAGE- 177 $I

VAITANLE 18 IS CILDEWY 200 ITIM 45 WAME~ 200 ST

VARIABIZ 11 IS DLDMERT 20! ITEM 43 HaMRe 201 I

VARIANLX 12 IS ELDMENT 201 ITEM 40 WAME- 201 SI

VARIASIX 13 IS CLIMINT 130 ITIM 40 NAME- 130 SI

VARIABIR 14 IS DLDMINT 100 ITDM 45 RAXEs 100 SI

/$8OW SWITCE PLOTS TO FILE PLOTS - VECTOR MODE

$TORACE COMPLITE POR 74 DATA POINTS

SUHMARY OF VARIABLES $TOLID THIS $TI? AND EXTRIME VALULS
VARI TYPE IDEMTIFIEES NAMK MINIMDM AT TIX MASIMIY AT TINE

v 2 DIs? 2713 OY 73 0.0000X+00 0. 1000Z-01 0.0000L+00 0. 2000E-01
3 pIsr 1711 OY 171 0%  -0.38825-02 0.1670L-02 0.42132-02 0.2840L-02
4 ST 219 40 19 I 0.1867K-04 0.3083L-04 0.1396L+03 0.6740K-02
3 ESTR 178 48 178 $1 0.1301£-02 0.2083I-04 0.1736E+0S 0.1280L.02
6 ESTR 177 43 177 81 0. 7742E-03 0.2083L-04 0. 2413K+03 0.1670E-02
7 ESTR 176 43 17¢ 81 0.4391E-03 0.2083Z-04 0.2073L+03 0.1670KE-02
8 ESTR 177 30 177 8t 0.72621-03 0.2083T-04 0.3022K+03 0.1670E-02
9 ESTR 177 33 177 8t 0. 7434E-03 0.21083L-04 0, 3003L+0S 0.1670E-03
10 ESTR 200" 43 200 st 0. 3570L-03 0.20832-04 0.2123%+03 0. 6350L-03
.-kl ESTR 201 43 201 St 0. 866103 0.1083Z-04 0.2766T+03 0.6350L-02
12 5T2 201 &0 201 s8I 0.1284L-02 0.2083%-04 0. 2748K+05 0.6350L-03
13 BSTZ 130 &0 13¢ 81 0. 3876E-04 0.20832-04 3471, 0. 3430K-01
14 ISTZ 100 43 100 SI 0.2020L-03 0. 2083K-04 0.2158X+03 0.1670K-02
POT DEYINITION
CURVE VARIABLE MK
1 2 mn
2 3 1oy
CUMULATIVE DISPLAY WUMBIRX | WRITTIN 70 FILX PLOTS - VECTOR MODL
DISPLAY TITLE= IF300 3/4" sncn DISK ¢ DEG. 1° $IDK DROF MB!'
PLOT DEFINITION
CURVE VARIANIX RAMK
1 s 171881
1 ¢ 177 81
3 7T 1 st
CUMDTATIVE DISPLAY WUMSIR 21 WRITTIN 10 FILX FLOTS « VECTOL MODL.

DISPLAY TITLE= IF300 3/4° SPACKX DISK O DIG. 1° SIDE DIOP AMALYSIS

PLOT DEFINITION
CUIIV! VARIABLX

4 21982
2 ¢ 17782
3 9 171781
) 10 200 $I
CUMULATIVE DISPLAY WMBLX 3 WRITTIN TC FILE PLOTS = VECTOR MODL.
DISPLAY TITILXe IF300 3/4® SPACIR DISK O DEIGC. 1° SIDL DROF AMALYSIS
rurr DETINITION
URVE VARIANLE WAMK
1 11 201 st
1 12 201 §I
3 13 130 81
4 14 100 SI
CUMULATIVE DISPLAY WUMBEX WIITTIN 1O FILX P - VECTOR MODL
. DISPLAY TITLE- IF300 3/4° sncn DISK 0 DEG. l' SIDI DRO? MBIS
\/ POST26 STMMARY OF VARIAZLE EXTREME VALUES
VARI TYPL IDENTIFIEES RAME MIMIMUM AT T MAXIMUM AT TIME

2 pisr 373 oY s 0. 0000L+08 0. 2000E-01 0. 0000£+00C 0.20008-01
jpisr 1n oy 170 UY  -0.3882L-02 0.1470L-02 0.4213L-02 0.2840L-02
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A TSTR 219 &0 2y st 0.1867E-04 0.20832-04 0.1296K+03 0.67408-02

S ISTR 178 43 178 3t 0.1301E-02 0.2083%-04 0.1736K+05 0.13808-02

¢ IITR 177 43 177 81 0.77438-03 0. 2083%-04 0. 2413K+03 0.1670K-02

7 E3TR 176 43 178 3t 0. 4391 E-03 0.2083%-04 0. 3073K+03 0.16703-03

s IR 177 30 177 st 0.72628-03 0.20838-04 0.3021L+03 0.16702-02

9 OIX 177 33 177 st 0. 74 93 0.20038-04 0. 30038+03 0.1670K-02
**eee JOUTINE COMPLETED swwew CP o 3377. 630

/T0F DNCOUNTIRID OB IriLms

PRIP? AFWRITE CR SPWRITE WARNING MESSACIS o |
NNOIR OF SOLUTICH PEASE WARNING MESSACIS « )

wewse RON COMPLITID seeee CPa 3370.1200 TIMEs 16.4472

A-2-284



Bt G Bt (et e e G G G e
L AL IV Y JRT T T T T T DY Y awrersy

10

NEDO-10084-4
March 1995

erTeteeee  ANSYS INPUT DATA LISTING (FILEIE) ewewevweee

3

POLSON SEIXT EXD DROP BSUCKLING AMALYSIS

RIE

+0.29

» 0. 00073
REAL CONSTANTS
1,0.25,0.0013,0.23
novEs

3
33. 828
[}
1

15

0)
-
~
-
(-]
.
»~
o
-

-
-
-
-
[-1-1
.
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el T Y
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.
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$YSTIN 1IIVISION 4.4 RUOCLEAR PACK, MAY 1,1989

ARALYSIS
197 9 8 983 UlS xur ‘1339 SUANSOB ARALYSIS STITDXS, INC. AS CNPUBLISEED WORK
COFYRICEN C) l‘izln'l.. 1982, 1983, y " FCHTS 1AV

ANSY{ B)
PROPRIZTAXY DATA « URAUTHO
FCR STPPCLY CALL STIVE MOXITR

POISCN SHITT IND DROP BOUCKLING ANALYSIS

OSE, DISTRIBUTICHN OR DUPLICATION IS PROHISITED. ALL
PHONR (206) 074-2233 Ry -

9.9894 MAY 24,1990 CP 33.230

weree STATIC LOAD WULTIZLIIES FOR BUCKLING wewee

1 1103, 3143
2 3.3997

INTIGIR STORACE RIQUILEMINTS JCR FULL

PIIID DATA = 666 TEMPFORARY DATA =
FIXID AVAIL= 2330000 TEMPORARY AVAILe

*eeoe [TPANDED JUCKLING MODE | wwewe

SUISPEI lﬂuﬂOI Che 23,340 TIHE= $.38942
2130000 'l'O'l'AL A'Albl 2130000

LOAD FACTORs 1103.31

NODB [ 3 oY W
1 0. 0C0000K+00 Q. 000000L+00 0.404752
3 -0.284734K-01 0.790217 0. 373991
3 -0.463567%-01 1.47097 0.297972
4 -Q.380014%-01 1.5613 0. 188884
3 =0.8194412-01 2.2180 0.6318738-01
¢ -0.8204768-01 2.137¢ «0, 4735802-00
7 -0.431294%-01 2.04090 =0.143793
3 -0.5868018-01 1.6702 -0. 220827
$  «0.803209K.01 1.1732 -0, 270292
10 <0.9713635-01 0. 604456 -0, 396914
11 -0.117406 0. 000000+  -0.304916
MAXIMDNS
o ] 11 ¢ 1
VALUR  -0.117406 2.23762 0.404752
LNTICER sroucx mmm POR BACK smsnrmon CPe 23.400 TIHD= 9.98943

FIXED DATA 446 TEMPORARY DATA o
niw AVAIDD 2230000 TRMPORARY AVAILs

oo STORAGR REMENT SUMMARY
MAXIMOM 21XED Y OSDD - (1]
MAXIHUM TEMPORARY MDMORY USIDs (11
MAXIMUM TOTAL HEMORY USED - 1133
MAXIHMUM TIMPORARY AVAILABDLE < 2249332

oo PROBLEM STATISTICS
N0, OF ACTIVE DEGREXS orru:mou-
LM S. WAVEFRONT SIZZ o
NUMBEIR OF MASTIR DXGIIES OF nunou -

e LHSYS BINARY P!Ll STATISTICS
BUFFIR SIIZ USZDs 2
POST DATA WRITTIN Ol m.nz

TOTALs 740
1230000 TOTAL AVAIL» 22350000

30
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sewevsrese AT LKPUT DATA LISTING (FILEIE) weswriwie

1 X77
{TITLE, IF30C 1° SPACKR DISK O DEG. DEAD WEIGET AMALYSIS

ET.1,42,.03

tatadatatatadatadadadad ad ok ad ad ok ad ad ad ok sk ad ok ad ok af of od
oaoce H
>
o
<]

[~3-19%
%1,18.633,-90
’. 31,18.635,0

0xil, «8. 07
o1, -8, 67
07.17.':: .0811,-0.0¢

04,8.93,1.0811, -0. 040

3

-

SPow

r
s
o
p33:
PPPPPPPpRRpp PP pEREpEpEe
0000000000000 0000000000

+=0. 003,
+=0. 00
»=0. 002,

»=0.001,3.0
0¥

ILL
NGEN, 2, 31,1,31,1,-0.48
¥DELX, 38

€s1s, 0
K63,0,-17
R 64,0.4,.17
K 70, 6.4,-17

FILL
K71.0,-16
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seswreveve LNETS [NPUT DATA LISTING (7ILIIS) wwevewtows
1.2,13 .

2,-13
9,89,97,1,,1.0
7,13.2,-13

¥ 1]
.-
~

PENBANAPAN
3

a~

-

-
. pae

—p— peay® G
L
»

e v

(
o

t 4 o

o

ol 08
=

’

-

“

ke

2522
%
-

II.."
“

[ 4
-

SEPPLE
SooSer
pCS

PEREEEEEAE N
(V13

-9.23
8,157,1,,1.0

e
58,186,1,,1.0
H ot i

176.183,1,,1.0
132,148,1,,8.0

o =be

SH5 AR

'3 - ol

PlpeP g

Sorlerlion
pRCEeepEspp
.N-' d ."—.";.....
-

23
3.8623
% 220, 3.3, -3. 613
X 226,9.8,-3.623
1242 9

R 227,10.6,-3. 625
% 233,14.8,-3.623

L
NGIN, 2,18,1214,1219,1,,0.623
238,3.4,-3.0
3239,3.8,-3.0
N, 245,9.5,-3.0

n

N, 246,10.2,-3.0
N 247,10.4,-3.0
X, 233,16.4,-3.0
nw

RCXWN, 2,17, 237,239, 1,,1.0
HGIN 2,12, 243,240, 1,,.1.0
B, 260,16.6, -2

HCEN, 3, 7, 254, 260,1,,1.0
Cree TLEMINT GENIRATION

5Li,2,33.32

:gﬁﬂ'
FSZE

AR
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weeesereee ANIYS INPUT DATA LISTING (FILKIS) eewrsveee

12 m ‘n lo -1
122 L7,8,70. 38
123 K.8,9,40,70
136  LK9,10,41,40
123 KGIR32.1,-1
126  K.32,64, 63
127  K.31,33,64
128 £ 33,34,05,68

% Il -
30 K 33,70,6%
3N K63,64,72,71
32 B.70,40,74,73
133 B 40,41,74
13 ENn.722,77,1¢
133 L73,74,79,
13¢ £.74,41,80,
37 K42,42,81,80
38 k42,438
33 LR76.77,8382
40 £.74,79,83,84
4l E£179,00,84,83
42 LK480,01,07,
43 LK 81,43, 44
&4 R 081,44,08
43 EK81,88,07
4 L.82,83,90,0
147 LK 84,83,92,
148  RCEM4,L,-1
149 K. 63,43,96,93
130 R 44,43, 88
151 K. 43,465,908
33  R.46,91.0¢
33 B.46,42,97
4 L09,90,99,98
33 L91,92,101,100
3§ ECxIé,l, -l
37 R97,47,106
38 R.47,107,106
139 L.47,40,107
16 L.98,99,109,1
161 LK100,161,116,118
162 |1 e § ’nl. -l
163  5.48,49,107
164 K,107,49,122
163 K.49,5%0,122
168 L.108,109,124,12)
167 EGINT7,1,-1
168 K115,131,130
149 R115,116,131
170 £123,124,133,132
171  ECIR 7,1,-1
172 K130,131,140,139
173 E135,116,14)
174 L131,14),140
173 L.116,117,142,18)
17¢ ECIX 6,1,-1
177 L122,148,187
178 L.122.350,148
179 B, 148,350,149
180 L, 30,531,149
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30
33

50“
PEE

33
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b

SPPEET 88
S8

w
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iaiasa
b 2 3T
o e w
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i
S
srss T4
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" ah

NNNNun anane
DWNTAS
et
ry

sosEs
pn.-ouu’
PP ?’l’! f 31

¥
-0-‘-‘..-:.-—-

NOW Ly

-

-

P

b anf ad wi 0
-
2

L s

avrrrrr
L e 0 e 0un g b0
4 R
Y
iy

»

aruurur
e
)

Lot loted

.17, 216
7,198,217, 218
3el, 1

220,219
08, 201, 221, 220

~Nen
dzsd

PSRRI
g

o

o3

:-

[™]

K 204, 203, 223
K 203, 206, 224, 223

| (R TR

K 208, 227, 228

&, 208, 209, 228, 227
G XT84

& 211,212,230

5 1212,213,331,230

ICIN 3, 1, -1
L, 215,38,1233
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seeeverwee  ANEYS LNPUT DATA LISTING (FILEIS) wweweewewe
116,317, 233, 234

gr
Soee’
2

fadadal ol
a9
acww

o rannor
EEEREEEEEpERARERER
=
(3 \lg
EEEEBITRUEE-RE
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1444 rd

HiEE
g -
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0 00
ae
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Ladatacatadacatadadal ol ST ol of T of
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bt
Lt rd-ad

[ oJ .“

8
~

1000, 1, 300
1006, 1, 300

B

[
o wals
Ladn T 373

43

o
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Eadadatatadadadadaladadadad Jdod o ud o d o d o 7
-
-~

et otetdedotole
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weseversee  \NSYS TNPUT DATA LISTING (7ILEIS) rowewieses

;

HOEBUBPEURRAUNGBNANRAURURR
GRVGON ™LA S & N0

8

P 50 16 o B D e Pt Pt P P it i Gt Gt Pt Pt G Gt Bt g (D o S S0 A Pt Pan Bt G P Bt B B G D D B S DD
gﬂﬂ
~d g

Ll ol gl al ol o ol o Lo W gl ol oL o A W L W sl ot o
0 D B8 D D=2 B et Bt B =t b 40 00 00 O O
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0% 0% 0% o% o
FgigRgicrge
T2 A1 T VIV Y 23

A-2-292



NEDO-10084-4
March 1995

seneserers LINYS THPUT DATA LISTING (FILILS) eeswvweree

L 3012,12
REAL I3

£ 1013,18
REAL 114

K 2014,164
XEAL 113

K 2015,13
REAL 116

K, 2016,8¢6
RXAL 117

K 2017,17
SXAL 113

K, 2018,18
ALAL, 119

K 2019,19
RLAL 120

K, 2020, 20
RLAL, 121

B, 2021,21
3XAL, 122

B, 2022,22
1RAL, 123

K, 2023,23
XAl 124

K, 2024, 24
REAL, 123

£, 2029, 23
REAL, 126

£, 2026, 26
REAL, 127

K, 2027, 27
REAL, 128

K, 2018, 28
WEORT,

e
"‘"Egﬁ
=°k

f

o

g

K

PPPPPPPPRPpPRPPPRPPArP
[ g “

Py
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eseseveere LNYS IXPUT DATA LISTING (FILELS) eveveveres
Ds 2004, ALL, 0. Oy, 2028, 1
Cree LOADING COMDITION
ACXL, <388
ANRITE
rass
(2o
/10PUT, 27
rimsa
1rcam
SET, 1,1
/ SHOM, FLOTS, , 1
LT, ST
IMTY, 5T
nn
108
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DITEEXIING ANALYSIS $ trvIson
AMYS(E COPYRIGETIC) 1871, 1976, 1883, 1983, iss3, 1587, 1989
T a2 DATA = CEAUTIONIZED USE, DISTXIBUTION OR DOPLECATI

FOR SUTFOIT CALL 'm rEn ¥RONE ( 206) l"-il”

17300 1" SPACEL DISX O DE3. DEZAD WEIGET ANALYSIS

Loap

$
TIME-

- .
NALRIVNTOBRNAVLI BN OB YRV S B~

erver POSTL NODAL STIISS LISTING wwwer

MAY 1,1989
18C. A4S UNPUBLISEID WORK

NUCLEAS. PACK
SWANSON ARALYSIS SYSTDS,
O¥ 1S PROHISITID. ALL RIGETS RISIIVID.

9.6832 JUE 11,1990 CP=

1 1 Ot 1 SECTION- 1
0. 60000K+00 toaD Casg» 1
THE FOLLOWING L, Y%, 1 STIISSES AZE IN GLOSAL COORDIWATES
$X $Y $2 $IY
«33. 33 0. 3813 0.0000£+00 -4.124
«10. 4, 433 0. 00002+00 =2. 497
-18.1¢ 0. 81350 0.00002+00 2.03¢
«32.86 «0. 3337 0.00002+00 3. 321
«32.14 -0, 3908 0.00002+00 3.793
-28.01 . 333 0. 0000E+00 1.62)
-31.40 «3. 341 . 00008+C0 =1.337
«60. 26 2.034 0.00002+00 ~18.48
«44,01 10,49 . B000Z+00 «15.48
-35.83 -6, 437 0. 0000K+00 7,331
~16, 32 -4, 612 0. 00002+00 =3, 307
-9, 331 . 743 . 6000%+00 0. 7384
-1.032 0.2291K-01 0.00003+00 3.740
3. 320 . 302 . 0000X+00 11.48
13.00 11.23 0.00002+Q0 19.73
27.48 23.61- 0. 0000K+00  32. 3%
(3] 39.93 0.00008+00 47.84
37.34 $3.14 0.00008+00 33.
17.68 68.87 0.0000K+00  36.38
- 198 38.63 0.0000K+00  29.37
«2.963 2. 0.00002+00 13.1
-4, 640 17.44 0.00002+00 6.881
«3.432 13.78 0. 0000L+00 - 7,027
1.003 21.43 0.00008+00 12.21
0.108% 43.72 0. 0000K+00 - 20.07
6. 433 13.67 0.00008+00 31.71
«32.48 83.18 0.0000K+0C 16.83
33. «79.17 0.0000Z+CC -84.38
«348.4 331 0. 0000E+00 -34.88
s1.18 -309.7 0.0000Z+0¢ 10.3
12.37 «203.8 0. 0000K+00 -2.099
-33.31 1. 898 0.0000Z+00 -13.08
«33.38 -10.31 0. 0000L+00-0, 6981
«37.48 1. 439 0. 0000X+00 1. 361
-31.18 -0, 9442 0.0000K+00 1.400
«33.73 «0.1360 0.0000Z+00 1.410
-37.57 . 1.022 0.0000Z+00 O. 4740
-37.47 «2.353 0.0000E+00 3.01C
19,19 «6. 267 0.0000E+00 -3.071
«18. 48 -8.01¢ 0.00008+00 -3.278
13.14 «3.8%8 0.0000L+03 -3, 378
-6.731 -4, 387 0. 0000E+00 0.2304
-1.881 4. 149 0.0000L+00 32.483

A-2-295

(3] $1G1 siG2 $1G63

0. 00C0E+00 0. 00002+00 2.772 -1.050 -34. 69
0. 6000£+00 0.00008+00 -1.933 -13.08
0. 60005+00 1.232 «0.9301E-01 «14.48
0. 0000K+00 0. 2628 -0.3033 «13.43
0. 0000K+00 0. 500 -32.7

. 0000E*0C +00 -28.11
0. 0000%+00 0000!000 -,- l«
0. 0000%+00 17
0. 0000X+00 0. ‘2’2!-0! -
0. 00002+00 0.
6. 0000%+00 e. DOOOIOOO -l. 7 3]
8. 60003+00 6.1823 -
.8.6000%8+00 3.003 «08. 'tl7l-ll
0. 0000E+00 16. 59 0. 5000%»00
0. 0000%+00 32.94
0. 0000K+00 38.22
0. 00008+00 83. 80
0. 000K +00 107.1
0. 60008+00 6 106,
0. 80002+00 72.01
6. 0000X+00 38. 34
0. 00002+00 19.41 6. 632
0. 00002+00 16.31 3.
Q. 0000Z+00 27.96 -4, 334
4. 0000K+00 31.62 +00 7. 784
0.0000K+00 80.29 «0, 3387
0. 8000K+00 3. 84 «36. 34
0. 00008+00 80. 24 -157.%
0. 00008 +00 0. 0000Z+00 «440. 3
9. 00008+00 31.83 -310.3
0.00005+00 . 38 «203.8
0. 0000Z+00 . 03 «30.78
0.0000E+00 0. 0000K+00 -~ -27.18
0. 0000K+00 1.633 -8 -27.38
0. 0000 +0! . 0000L+00-8. 7480 «31.38
0. 0000K+00 0. 3283 «33.7¢
0. 0000%+00 1.07¢% =0, 3734E-02 -37.63
0. 0000X+00 T 0. 3167 «3.0 «37.93
0.0000K+00 0.0000Z+00 0. 4092 «3.814 -22.07
0. 6000Z+C0 0. 0000Z+00 0. 0000Z+00 «4.974 -19.32
0.0000L+00 0.0000L+C0 0.0000Z+00 =4.019 -15.01
0.0000K+»00 0. 0CGCZ+08 0. 000CT+00 -2.894 -8.134
0. 0000K+0C 0.0000L+0C 2.416 -1.379 «7.067

113.090



ABYMD
PROPRIETARY CATA
FOR 30TXO

AN T3

P CALL sm )
1F300 2° SPACTR DISK O DEQ. DEAD WEIGHT ARALYSIS

$Y3TIM

DCIXXTIING ANALYS » e
COrTIIGEN O 1971, l!llb 1582, 198, 1943, 1 1587, 1909
- UNAUTHOKIZED USE, DISTIIIUTION OR DUMLIC

NEDO-10084-4
March 1995

IZVISIC

PEOME ( 206) l"-llli

wewrw POSTI NODAL STRISS LISTING weens

g

8

?Zf ol
a3

LCAD STXP 1 1 (). 1 SKCTICNs 1

TIME»  0.00000%+00 LOAD CASE= 1

THE FOLILOWING X, Y, 2 STRESSIS ALK IN GLOBAL COCRDINATES

L4 sz £33 $3 {234

43 3484 2. 741 0.00008+00 3.382
48 9.313 0, 6343 0. 0000K+00 12.07
a7 169 -4, 047 0. 0000E+C0 19.00
A3 17.62 12.29 0. 0000£+00 31.97
4% 4.080 17.61 0, 0000K+00 27.89
30 -13.26 20. 33 0.00008+00 14.48
31 -17.08 39 0.00008¢00 11.33
33 -16.01 24,24 0, 0000E+00 0. 3934
33 %7 16,32 0.00008+00 1.293
34 -1.338 4,929 0. 0000k+00 J.13)
33 0.5440 . 877 0. 00008+00 10,53
36 <1.343 0, 49 0.00008+00 14,09
37 -9.898 8.037 0, 00008+00 §.843
38 -49.38 7,328 0. 00008+00 -17.33
3 433 =33 0. 00008+00 -91.47
40 -230.1 -116. 8 0, 0000E+00 -33.43
4 27.20 ~184.8 0. 0000R+00 14.4
62 e2.482 -197.9 0. 00008+00 10,09
63 -l4.44 4,833 0, 0000K«00 -1.333
% -37.17 =43, 38 9. 0000£+00-0, 3384
63 -30.1% 1.998 0. 0000L+00 0. 2843
66" -34.38 =1, 248 0. 0000E+00 0. 9647
67 -31.02 0.4330 0. 0000K+00-0. 3304
€8 -43.00 0. 2043 . £+00 0. 5779
9 3812 -0,1281 0. 0000£¢00 1.323
70 -23. 84 9. 991 00008+00 -2.913
7 -0,7733 6. 038 0. 0000K+00 20. 40
72 10.44 64, 84 0.00008+00 20,60
73 -3.882 15,69 0. 00008+00 0.35772
76 -9.331 3. 643 0.0000%+00 -1.334
76 -3.993 6. 360 0. 0000E+C0 11.77
77 - -8.992 35.3 0. 00008¢0C0 11.73
18 -6.436 20.27 0. 000CK+00 0.9330
7 3.2 4,097 0. 00002+00-0. 8039
80 -4.888 =6, 343 0, 0000L+00 -3.273
31 -3313 -3 360 0. 0000R+00 ~2.128
32 -321 6. 323 0.00008+00 2.948
83 -1.%90 110.7 0. CCO0E+00 2.970
34 .5, 380 18,94 0. 0000Z+00 -1.343
3 4,961 5.633 0. 0G00K+00 -2.431
86 -2.943 -4, 893 0. 0000%+00 -4.013
87 -1.330 -9,.393 0. 0000K+C0 -3.949
88 0.7972R-01 -9.304 0. 0000Z+00 -1.117

+00
+00
+00
0. COCAE+00 0. 0000E+00
£+00
+00
+00
+00

0. 000CE+00

A-2-296

0. 0000E+00 0, 2910C-02 -1. 244
+00 0. 401 o.

0.0000E+00 111.0

19.06

0.0000E+00 9,203

0. 000QE+00 0.9250
0. C00GE*00 0. 2232

» 339

LEAR PACK. MAY 1,1889
AMALYSTS SYSTDS, INC. i8 UNFUBLISHED CIR
mot l‘ rmnum ALL XIGETS IXSIIVID.

9. 6384 JUD 11,1990 CPe

$1C3

«0.6983
0. 000CE+00
«0. 6030

f343]
-7.202
-r. 172

3,819
-5.91%
«9.633
-3, 309
2,274
-3.683
-3. 51
-3.103
«11.47
-10.1¢

113. 480



o NEDO-10084-4
A March 1995 P

AMYS « CIGIEIXXING ARALYSIS SYSTDM RIVISION 4. WOCLIAR PACK MAY 1,198
AR D conncmc; 1971, ll?l. 1"2. 1983, 1883, 1“7. 1939 SWARECE ANALYSIS lﬂm I8C. AS UNPUBLISEID WCORK
PROPRIETAZY DATA - URADTBORI2ED USE, DISTRIZUTION OR DUPLICATION 18 PROEIBITED. u.v. RESTRVID.
7O STPPORT CALL $TIVE PORIIR FHONK (206) €74-2238 na
IF300 2 $PACKX DISK O OEG. DEAD WEIGET AMALYSIS 9.6883% JUN 11,1990 CP= 113.920
sewew POST]I BODAL STIISS LISTING eeeee

LOAD STT? 1 ITERATION= 1 SICTION- 1)
TIME- 0.00000K+00 WoAD Cast~» 1

TEZ FOLLOMING K, Y, 2 STREISSIS AXX 1IW GLOSAL COCRDIKATTS

nooE s - $T XY £33 (33 llﬂ $162 3163 (24 s1cx
88 -3.930 0. 0000K+00 -3.876 0.60002+00 0.00008+00 9.848 0.00008+00 -7. 347 1.1 15.04
90 318 0. 00008+00 -35.888 0. 00002+00 0.0000K+00 100.3 0.0000Z+0C -35.793 106.1 103. 4
"N -7.292 6. 0000K+C0 -3. 389 0. 000CE+00 C.0000K*00 27.33 0. 0000Z+00 -7.630 3%.18 .1
0.00008+00 -3.902 0. 0000E+0C 8. 0000K+00 10.41 0. 00008+00 -7.113 17.33 13.20
0. 00008+00 -4.161 0. 0000%+00 0. 00002+0C G.62139L-01 =1.137" 9,437 | 9.499 033
6. 0000800 -4.173 0. 00008+00 0. 00C0Z+00 0. 0C00L+00 =3.774 -12.7¢ 12.7¢
0. CO00B+00 -4.728 0. C000E+00 0.00002+00 1,010 =2.317 «13.083 14. 88
0. 60002+00-0. 4234 0. 6000E+00 0. 0000T+00 6.911 «8.171¢ -11. 16.29
0.00008+00 6. 389 0. 00002+00 . 00002+00 13.38 0. 0000K+00 «13.89 . 29.48
0.00008+00 =14.70 0.00002+00 . 0000K+00 18.18 0. 0000L+00 -13.43 .63
0. 0000K+00 -14,62 6. 0000E+00 6. 0000E+00 43.08 4817 «30.37 62.43
0. G000K*00 ~1.822 0. 00002+0C 0.0000E»00 33.23 0.0000K+00 -2.164
6. -1, 328 0. 00003+00 0. 000K 7. 843 G, 0000R+00 -7.730 15.37
0. 0000E+00-0, 3318 0. 0000K+0C 0. 0000Z+00 €. C000K+00 4. 848 «16.13 16.13
0. -3.032 6. 060002+00 Q. 0000 6. 0000K100 «§.493 -21.70 .70
0, 0000Z+00 «6. 374 0. 00002+00 0, D000R+00 ©.0000R+00 =3, 364 «36. 36. 34 .
0. 0000%3+00 -11.62 0000 G.00003¢00 3.314 -3.932 «26. 37 8. 49
0. 0000%+00 -3.370 0, 0000K+00 C.0000%+00 11.24 «1,293 «22.33 N.7
+00 30.03 . 0. 00002+00 3.7 £e00 34, &s. 7
o8 -1l.91 0. 00002+00 -14.09% 6. 00008+00 0. 0000%+00 o 6. 0000K+00 -15.61 4,
08 .26, 0.00002+00 -11.12 6. 00008+00 Q. 8000E+00 G, 0600CZ+00 «13.39 -43.80 43.80
16 -46.1¢ 0.60002+00 C. 2247 0. 0000R+00 6. 0000E+00 6.8 400 -48. 32 35. 34
111 -36.38 0.00008+00 2. 6. 00002+0C §.0000K+00 0.6732 «0. 4927 =36.61 37.18
112 -72.33 0.8000K+00 1.168 G000Z+00 8.00008+0C €. 1,00 «12.37 73.37
113 -82.61 0.0000K+00 1.633 6.00002+00 0.00008+00 1,724 o £+00 -82.63 84.37
14 -97.93 6.0000L+00 1.803 0. 00001 6. 06000K+00 . «4.118 «-98.02 28.02
13 -35.42 €. 0000Z+00 1.933 0. 00002+0C G.00008+00 34.16 0. 00008+00 -38.48 83. 64
16 -37.37 0. 00002+00 2.680 . 6000X+G0 0. 0000K*0C 7.682 0. 0000L+00 -37.99 43.48
17 -3.1 0.00002+00 3.937 0. 6000Z+C0 0. 0000Z+00 0. 00005+00 3. 949 -38.81 .
18 -44.09 0.0000E+00 O. 3182 €. 6000£+00 0. 0000%+00 0. 0000K+0C -3.134 -44, 23 4. 1)
19 =47.87 0. 0000K+00 4. 391 8. 60002+00 0. 0000K+00 O, 0000X+00 «2.70% =48, 51 48. 351
0 =384 0.0000X+00 «10.8% 0. 6000E+»00 0. 0C00L+00 0.7434X-01 -2.293 -61.1 6.2
a1 -31.1% 0.0000E+0C -22.33 0. 6000L+00 0.8000K+C 7.339 8. -63.98 .32
22 -3 % 0.0000Z+00 1. Q. +00 0.00008+00 11. -19, 8 «64. 68 76.32
23 2211 0.08000Z+0C -4.393 0. 0000E+08 €. 0000L+00 $.975 0.00008+00 «23.37 33. 3
24 -31.3 0. 00008400 -1.417 0.00008+00 0. 0C00Z+00 0. 0000K+00 -27. «~40. 04 40. 04
23 4184 0.0000Z+00 1.342 6.00008+00 €. 00005+00 0. 0000K+00 -47.92 $5.83
26 -32.0) 0.0000Z+00 1.342 0. 0000Z+0C 0. 0000F+00 0,4327 Q. 384 -32.18 52.62
127 -49.09 0.0000K+00 1.342 G. 0000!000 0.0000Z+33 0.0000L+30-0. 9636 -49.18 49.18
128 -351.63 0.0000E+00 1. 342 0. 0000Z+00 0.0000X+00 1,961 0.0000L+00 -31.68 33.64
129 <49.08 0.0000K+00 1,342 Q. 0000!000 0. 0000K+00 0.0000+00 +4.970 -49.13 49.13
130 -48.27 17.83 0. 0CO0L+00 0. 6163 0. 0000Z+00 §.0000Z+0C 17.94 0. 0000E+00 -48. 36 6.0
;131 43,62 16.69 0. 0000%+00-0. 3932 0. 0000Z+00 0.0000Z+00 14.78 0000Z*00 -43.71 60,49

A-2-297



AT D
PROPRIZTARY DATA

ANSYS - INGT

33 ANALYS

FOR STTIOLT CALL srm
17300 2° SPACIR DISK O DEG. DEAD WEIGET ARALYSIS
sewew POST] NODAL STRISS LISTING wewew

TG KEERL YSIS SYSTDM XXVISICHN &
COPYRIGENC) 1971, l’?‘. 1983, 1983, 1983, 19l7. 1589
umrrm ID USE, DISTIIBUTIO

NEDO-10084-4

March 1995

PHOKE (206) 874-2233

LoD STI? 11 CB» 1 SECTICHs 1)
TiMZ= 0. 00000K+00 LCAD CasE |
TER FOLLOVING X, Y. STIISSIS AXE IN GLORAL COORDIRATIS
- B 29 Y $3 $IT
133 -11.9% 6.307 0.00008+00 10.37
133 -36.13 -44. 31 0. 0000K¢00  9.702
138 -36.03 LI} 0. 00008+00 2.857
133 -39.78 -0, 3324 0. 0000R+00 0. 7638
136 -30.93 -1.043 0.00008+00 1.913
137 -16.60 .13 0. 9000K+00 1.430
138 -7.469 -3.929 0. 000CE+00 1.279
130 -12.73 11.33 0. JO0CK+00 4. 681
140 -27.10 16.94 0.00008+00 7.102
14l -49.72 15.69 0.0000KE+00 3.763
142 .72.82 -2.383 0. 0000 K+0 o 36
143 -37.31 «1.612 £+00 0.9333
144 -39.01 =1.043 0. 00008+30 -3.403
143 N7 -3.333 00 -6.237
148 <1389 -0, 3333 0. 00008+00 -33.43
147 -131.2 -107.8 0. 0000R+00 -26.20
148 -63.04 ~49.33 Q. 30008+00 -13.
149 <40, 81 3518 0. 0000E+00 -3. 331
130 -1.138 3. 197 0.0000E¢00 18.04
131 A48 0. 3303 0, 00008+00 13,94
152 -3.11¢ -48,33 0. 0000K+00 13.00
133 L3472 16.33 0. 0000K+00 12.89
154 s.21) 84, 81 0. 0000K*00 12.79
133  3.98¢ -126.3 0. 0000K+C0 -20. 3%
156 -6.4 -76.01 0.¢ 00 «24.98
‘187 21,07 17.10 3
158 -3 . 096
139 -3.384 8¢. 89
160 -3.023 -112.1
161 -4.473 o
162 -6.328 147.2
163 -11.2 -49.80
164 -9,070 -31.08
163 -9.933 -10.30
166 -12.80 9.830
167 -312 6. 387
168 -1.772 107.7
169 4,333 -110.4
170 -2.849 17.87
171 -1.363 144,0
172 -3.524 «26. 34
173 -3.417 -20.93 «12.38
176 -3. 622 -17.39 0.0000%+00 -18.44

s b2 ]

0. 0000K+G0 0. 0000K+00
0. 90COE+00 0. 0000K+CQ
0. 0C00E+00 9. 00008+00
0. 0600K+00 0. 0000E+00
0. 3000K+00 0. 00008+00
0. 0000E+00 0, 0000K+00
0. 0000R+00 §+00
0, 0000K+00 0. 0000E+00
Q, 0000E+00 9. 00008+00
Q. 0000£+00 0. 0000800
9. 0000K+00 0. 0000K+0Q
0. 0000E+00 0. 0000K+00
9, 0000L+00 3. 0000Z+00
0, 0000L+00 8. 0000 K00

. 0000E+00 0. 00Q0E+00
0. 0000E+00 0, DOQQE+0D
0. 00008400 9. 00002+00
0. 00CCE+CO 0, 0000E+00
0. 0000E+00 0. 00008+00
0, 0000E+00 9. 0000K+00

0000%+00 0. 0O00R+00

0. 0000%+00 0. 0000E+00
0. 0000E+00 Q. 0000%+00
0. 0000K+00 0. 0000K+00
0. 0000R+00 0. 0000K+00
0. 0000K+00 0. 000QE+00
0.300CR+00 0.Q000K+00
0. 00008+00 0. 0000K+00
0. GO00E+09 0. 0000E+00
0. 0000L+00 0. 0000E+0
0.0000E+00 0. 0000E+08
0. 8000%+00 0. 0000
0. 0000%+00 0. 0000K+G0
0. 0000X+00 0. 0000
0, 0000%+00 0. 00COR+0Q
0.000¢E+00 0. 00001
0. C0C0E+Ca 0. CCQCR*00
0. 0000K+*C0 0. 0000E+*00
0. 000CE+00 0. 00001
0. 000CK+*C0 0. 0000K*00
0. COCCE+CQ 0, 0000R+00
0, 6600E+*C0 0. 0000K+Q0
0. 00C0Z+CO 0. 0000Z+00

A-2-298

Y

¥ OR numc%n I$ PROEIBITID.  ALL RIGETS

9.6386
s1Q1 s1c2
13.838 0. 0000K+00
0. 0000K+00 -22. &4
3. 7460 0. 0000K+00
0. 2640 -Q. 6493
0. ggslm-ﬂ. 9033
0, 0000E+00 -4.743
15. 24 0. 0000K+00
20.13 9. 00002+00
16,94 9, 06000
9. 0000K+00 -3.393
0. 0000E+00 =1, 339
9. 0000L 9104
0. 0000E+09 -2.321
4 070 0, 0000
8. 0000K+00 -65. 68
1,227 38. 4}
40.11 9. 3000X+00
19.33 0, 0000E+00
32. 38 . 447
9. 319 -4, 41
34,68 . 310
15.8% 7. 338
12.93 0. 0000E+00
5. 473 4, 433 .
23.7¢ Q. 5000%+00
10. 47 0. 0000K+00
87. 86 0, 0CO0E+00
0.10302-01 -1.603
3.53 0, 0000K+00
147. 4 9. 0000K+00
0. 0000L*00 «10,87
7843 -3 182
8. 323 0. 0000E+C0
15,07 -0. 2433
3. 363 0. 0000E+00
107.9 0. 000CE+00
0. 000CE+C0 -). 9612
. 54 0. 3069
144, 4 0. 6161
1.387 -4, 328
41n «1.991
9. 214 0. 0000%+00

1,198

JUN 11,1990 CPe

(3¢
-15.91
-37.98
-36. 40

-30.23

114. 300

NOCLEAR 2ACK,
SUANBOR ARALYSIS SYSTDS, INC. AS UNPUBLISHED WOIK
BTS RISKRVED,



ANSYS - CNGT

PIDPIIITLB DATA - uurmo
FOR SUPPORT CALL $TIVK IO

12300 2* $PACTX DISL O DEG. DEAD WEKIGET AMALYSIS
ssewe JOST1 NODAL STRESS LISTING wwews
1 SFT!OI- 1

f139

NEDO-10084-4
March 1995

ELXIING ANALYSIS $YSTDM RXVISION
(D COPYXIGETIO) 1971, 197!“.‘10!1. 1983, 1983, l’lh 1988

PACKE

TIIBUTION OR DUPLICATION 18 nnnum
PECKE (206) 874-2133 ™

(321
0. 0000K+00
0.00005+00
0. 0000Z+08
0. 6000K+00
0. Q000X +00

LOAD STIP? 1 I Ok
TIKE=  0.00000K+00 LOAD CASEZe
TEX POLLOWING I, Y, 2 STRISSLES AIX IN GLOBAL COORDIRATES
ol 4 133 Y 82
13 <2.3¢8 -9, 406 0. 0000X+00
17¢ -3.193 5.933 0. 0000X+00
77 -8.133 62.83 0. 0000K+00
78 -2.733 -40. 30 0. 0000K+00
1% -8.27¢ 16.89 . 0000K+00
80 -9.827 . 86 0. 0000 *00
81 <6.142 9. 714 0. 0000K+00
182 -4.111 8. 522 0. 0000K+00
8 2.714 -13.07 0. 0000K+00
84 . 33, 29, 34 €. 0000£+00
83 3.048 -3.174 6. 0000K+00
88 35.23 3.1¢0 8. 00008+00
87 16.19 «46.70 €. 0000E+00
48 -2.81% 14,72 0.00008+00
3 10.23 13. 39 0. 0000K*00
0 . 37 «36.37 0. 0000K+00
12 393 92.36 0. 00008+00
$2 +0.83242-01 30.03 0. 6000K»08
93 326 «33.03 0. 06000K+00
" 1.720 «48.11 0. 0000K+00
93 .2.07% ~18.38 0. 0000E+00
9% -38.99 S, 54 0. L
7 91,91 49,73 0. 0000K+C0
7 -13531 -1.32 0. 0000K*»00
193 -148.1 «1,331 0. 0000K+00
200 -101.4 110 0. 0000K+00
201  <49.11 -1, 278 0. 0000K+00
202 -31.83 0.8370 0. 0000K*00
203 -34.82 81.93 0. 0000%+00
04 -39, 18,17 0000L+08
203 -134.2 -35.11 0. 0000L+00
206 -347.8 -3.77 0. 0000Z+00
207 -372.3 «1.821 0.0000L+00
208 -197.4 .7170 0. 0000L+00
09 -125.6 -3.682 0. 0000E+*00
10 -10.32 0. 9134 0. 0000K+00
1 20.20 87.12 0. 0600L+00
312 -17.33 30. 47 0. 0000K+00
Uy -30.27 -19.87 0. 0000L+00
118 64,31 49, 30 0. 0000200
U3 -43.63 -31.68 0. 0000K+00
11 -61.80 3.9 0. 0000X+00
AT 7364 -7.828 0. 0000L+00

0. 0000Z+00

8. 0000X+00
8. 0000L+00
0. 0000K+00
0. 0000K+00

+00 Q. 0000K+00

0. 9000K+00
0.0000K+00
8. 0000K+00
0. 000CE+00
0. 0300E+00
0. G0C0K*00
0. 0000K+*00
0. 0000K*00
0. 0000K+00C

A-2-299

9.6887 JUE 11,1990 CP=

ALL RIGETS

=3.481
0. 6000K*00
-1.702
«1.740
19.93
0. 0000L+00
=16.43
«36. 42
«20.61
3,767
=1.749

NUCLEAR MAY 1,198
SWANGON AXALYSIS SYS‘I'DG xr.. qsmwmusm WORE

«26.29
-43.69
=77.38
-38. 34
«47.66
-77.7¢

114.690



NEDO-10084-4
March 1995

AUBYS + DIGIREIXING ARALYSIS SYSTIM LEVISION 4.4 NUCLIAR PiCk MAY 1,1989
ANSTS(T) COFYXIGEIMC) 1971, 1979, l"l. 1983, l'l’. 1587, 1989 SWAMSCON ARALYSIS SYSTDMS, 1NC. AS UNPUBLISELD WOIR
TICPIIETARY DATA - URAUTSORIZED USE, DISTRIBUTION CR DUPLICATION IS PRONIBITED. ALL RICETS RISIXVED.
702 SUPIOLY CiLL STITR IOKITR PHONE (206) $74-2233 ky -

17300 2° SPACKR DISK O DEG. DEAD WKICHTY ARALYSIS 9.6888 JUN 11,1990 C 115.130
sewee POST] NODAL STRISS LISTING wewew
LOAD 8 [TERATION= 1 SECTIONs |

TIME= 0.00000!'00 LOAD CASE» )
THR POLLOWENG L, Y, 2 STRESSES ARE IN GLOBAL COORDIMATES

w08 X 3T 2 Y m $X2 f 22} s163 $163 $1
218 998 =0, 73398-01 0.0Q000K+00 1.243 0.00008+00 0.0000Z¢C0 1,473 -1, 374 «93.13 4. 61
219 -30.33 15.38 0. Q000E+00 -13.83 0. 0000E+C0 0. 0000K+00 13.70 0. 0000E+C0 -8)3.87 102. 6
220 -36.92 -3.331 Q. Q000E+00 =13, 0. 00008+00 0.0000%¢¢0 3170 -90. 42 93. 39
221 -94.73 1. 391 0. 0000E+00 -3.879 0. 0000E+00 0. 0000E+00 1.337 «3.483 -95, 18 9, 51
222 -l137 7.432 Q. 0000E+00 -2.383 0. 0000B+39 0. 00008+00 11.18 -3.861 =114, 126.¢
223 -93.23 9. 466 0. 0000E+00 3 0, 0000K+08 0. 00008+00 22,63 -3.718 -89, §4 22.
224 -110.8 -9, 831 0.00008+00 8.997 . 0000K*0 00008+00 2.2347 -5, 580 -1131 115.4
223 -133.8 «0, 3338 9. 00008+00 3.693 @. 0000E+30 O, 0000K+00 2,04 -2.130 «134.3 136.4
22¢ -113.13 3. 0. 00008+00 -13.31 0. 0000K+00 O, 00008+00 0 £+00 -113. 4 144,2
327 -119.4 4.130 0, 00008+00 -21.08 0. 000QE+00 0. 00008+09 13,03 -2. 633 123, 4 136. 4
228 1328 «3. 340 0. 0000L+00 -23.87 0. 00008+00 0. 0000K+00 7 =3, 432 -137.0 139.8
29 <140.8 00 0. 0000K+00 ~22.40 0, 0000L+00 0. 00008+09 14.13 1. 888 «133. 168.1
30 -138.8 b2 23 ] 0, 0000£+00 8.193 0, 0000E+00 Q. 0000L+00 29.61 £+00 -129.9 139,
31 -166.1 «17.32 Q. 00008+00 5.339 0. 00 0. 0000K+00 0. 400 -13. «~188.0 168.0
33 -138.9 =23.1 Q. D000E+00 -33.33 0. 0000E+008 0. 00C0E+00 =19.99 «187. 4 in.1
33 -100. 4 «37.90 0. 00002+00 -44, 02 0G00E+00 0. 0000L+00 33,12 129, 9 136.7
234 -38.63 168 0.00008+00 14.82 0. 0000E+00 0, 0000E+00 6. 743 =0, 3004 -91.31
33 -37.14 -13.13 0. 0000K+00 §.233 £+00 9. 00008+00 0, GOCOK+00 -7.993 -42.28 42. 28
36 -15.87 1. 400 9. 0000%¢00+0. N 71 0. 0000E+00 Q. 0000K+00 2,400 185,87 . 47
37 =3280 47.27 0. 0000£+00-0. 1960 0. 0000K+00 9. 00008+00 31,36 «37.09 . 84
38 -38.89 6. 249 9. 0000KE+00 -3. 633 0, 00008+00 0.00008+00 13,67 -0, 3143 -$3. 80 o &
39 -88.33 =37.73 0. 0000K+00 1.113 Q. O000E+00 0. 000CE+00 0, 0000K+00 -26. 14 «109.8 109.3
40 -133.3 -1,903 0. 0000K+00 -4.12 Q. CO00E+00 0. 0000K+00 O, 0000E+CD -1. 366 1837 183.7
4 -179. 4 13.97 0. 0C00K+00 2,438 8. 0000K*00 9. 0000 14.98 [ -130.4 195.3
243 -123.4 6. 304 0.0000K+00 21.62 0. 0000K+00 0. 0000K+00 11.48 -0, 3144 -137.7 130.2
243 -31.13 -13.9 0.0000L¢+00 14.19 0. 0000K+00 0. 0000K¢00 3. =4, =324 34.18
244 . 90 1.133 0.00002+00 7.102 0. 0000K+00 9.0000E+00 286.09 0. 0000E+00 -1.034 ir.12
243 -1.178 L. 0. 0000K*00 4,734 0. 0000E+00 0. 000CK+00 €9.79 -19.41 39.20
248 -33.34 3%.70 0000E+00 -4.011 0. COCOE+00 0. 000CE+00 33.44 0, 0000%+00 -$0.08 93. 53
247 -79.61 1.930 0.Q0000E+Q0 -7. 8340 0. 0000E+00 0.C000E+00 13.7 -4, 383 -84, 54 98,29
a8 -212.2 -6, 314 0. 0000E+00 -24.69 0. 0000K+C0 Q. 0000K+*C0 1. 844 =3, 73 ~-213.1 6.9
49 -301.8 15.68 0.0000K¢00 -13.78 - 0.0000E+*00 0.Q000E+00 17.23 0. 0000E+00 -303.2 320.4
230 -30.3 11.23 0. 0C00K+C0 9.161 0. Q000E+00 0. Q000E+D o =31.4 323.3
31 -160.8 -11.9 00 11.76 0. Q000L*Q0 0.0000E*00 0. 0000K+00 -11.13 -261.3 261.3
132 -299.0 -3 814 0. 0000L+00 -26.41 0. 000CE+0Q 0. 00COE+O! o -1,328 «304.2 304. &
133 -110.0 =26.11 0. 0C00E+00 -33.10 0.0000E+0Q 0.0000E+00 39.13 =26, 3 40,7 181.%
234 0.9 L 0.0000Z+00 11.87 0. 8CCOE+Q0 0, 0000E+Q 0.8157 «33.93 15,13
233 .74 31.993 0. 0000Z+00 17.63 0. 0C00L+C0 0.CCO0E+CO 13.29 0.2123 -12.83 38.12
23¢ . -6.933 0.0000E+0C0 17.43 0. CC00E+C0 0. 0G00E+C0 36.93 10.93 -38.31 73.26
237 -1.310 33.28 00K+00 19.09 0. 00C0E+Q0 0. G000K+00 30. O -3.954 -23.27 0n.27
238 ¢.013 42.37 0.0000K+00 17.63 0. 0000R+00 0. 0C00K+00 30.80 4,318 -6, 726 7.2
239 1353 72.51 0.0000E+00 16.21 0. 00GCE+00 0. 0000K+G0 79.4 10. 38 3. 934 B
260 -126.3 138.2 0. 0000E+C0 -32.74 0. 000CE+00 0.0Q00CK+00 149.9 0. 000CK+00 -157.9 1377

A-2-300



:i'bg(l ETARY DATA
ST

ESCIEKIRING ARALYSIS STITIX REVISIOW
COYYIICETIC) 1871, 1978, 1982, 1933, IOIS. l"’. 1989
GRACTHORIZED BI’. DISTXIRCTION OR DUTLICATION

March 1995

POR SUTPORT CALL TR0 (206) cn-lus ™
17300 2* $PACTL DISK 6 DEG. DEAD WEIGET AMALYSIS
seeos POST] EOUAL STRISS LISTIRG wewee
LoaD STE? 11 1 SECTION= 1
TINE» 0. 00000E+00 IDAD Casg- 1}
TEX FOLLOWING X, Y, 2 STRESSTS ARX 1IN GLOBAL COOXDINATES
oK (23 Y [ 321 31
61 4,082 «-76.70 0. 0000Z+08 0. 0006%*00
62 -6.202 .17 0. 0000Z+CC 0. 0000%+00
63 -8.313 .43 9. 00008+0C G, 0000E+00
¢4 -35.082 -72. . 00002+00 G.0000K+00
43 -7.148 48,74 0. 00003+00 0. 00008+00
166 -9.201 163.7 . 6000%+00 0. 0000E+00
67 -l.012 inzr2 0. 60002400 0.0000%
68 -3.714 -110.6 0. 00002+00 0. 06000K+00
63 +2.472 . 743 0. 00002+00 0. 0000R+00
76 -1.230 122.2 6. 00002+00 G. 000CE+00
71 -3.360 =101.¢ 0. 00008+00 C. G000%+00
73 -1.032 46.28 0. 0000E+00 0. 6000X+00
73 0.1364 200. 3 0. 0000E+00 Q. 0000%+00
74 31.12 208.3 G. 00008+00 O, 0000X+00
1002 <34.4 4, 840 0. G000R+00 0. 00002+00
1003 -33.28 =0, 4303 0. 00008+00 0. 000CZ+00
1004 -43.33 2,018 6. 6000E+00 0. 0000Z+00
1003 34,41 -0.1773 0. G000E+00 0. 0000Z+00
006 -13.64 -6.632 0. 6000E+00 0. 0000%+00
1007 3,424 4.720 0. 0000K+00 8. Q000K +00
1008 -0.11284 =3.638 0. 0000E+00 0. 0000K+00
009 -34.41 «0.1751 0. 0000K+00 0. £+00
1016 -26.67 =9.332 0. 00002+00 0. £+00
1011 -1%.91 6. 797 0. 6000X+00 0. 0000E+C0
1012 -18.1 «7.967 0. 0000%+00 0. 0000K+0!
1013 -18. 88 -4, 38 0. 6000X+GG 0. 06000
1014 -19.60 -11.22 0. 0000%+00 0. 0000E*00
1013 -11.93 -14.98 0. 0000Z+0C 0. 00008+00
1016 -24.82 «20. 33 0. 6000 +00 0. 0000X+C0
1017 -23. 8 =37.34 G. 06000L+00 0.0000K+00
1018 -312.7% -34.99 €. 6000K+00 0. 0000%+Q0
1018 -13.53 -34.68 0. 6000L+00 0. 0000X+00
1020 -6.044 -38.83 ©.0000L+00 0.0000
1021 -3.397 -16.43 0. 8000Z+0C 0. 000K+*00
1022 -1.433 -11.38 9. 0000Z+0C 0. 8000X+00
1023 -0.436¢ -6, 333 0. 0000K+00 0. 00001
1024 -0.39463L.01 -2.71 €. 0000K+0C 0. 0000K+00
1023 0.7833K-01.0,4331 0.0000Z+00 0. 0000K+00
1026 1.47¢ .39 0. 0000K+00 0. 0000K+00
1027 1.12% 11.16 £+00 0. 900CE+00
1028 -0.23¢8 17.92 0. 0000K+00 0. +00
1029 -0.675¢ 20. 40 0. 0000Z+00 0. 0000K+00
1030 0.2727 19.22 0.0000L+00 0. 0000L*»00

0. 0000L+00-0, 3718

A-2-301

NEDO-10084-4

NOCLEAR PACT MAY 1, 1888
SWANSON ANALYSIS SYSTDME, [SC. oS UNPUBLISKID WOIK
{8 PICHIBITID. ALL LIGWTS EXSEXVID.
9.6383 JUX 11,1990 CP= 113.510
$I61 $1G2 $1G) 1 £
. 434 -4, 337 -78.88 81.30
1.3 0. 0000L*»00 -11.32 13.02
90. 61 o £+00 ~9. 463 100.1
1.288 =4, 780 «74.28 .9 72.74
.32 0.00002+G0 -6. 719 60.03
164.3 g. £+00 «10.02 174. 6
19.7 eI17 -4, 211 224.0
8, 6000X+00 - -110.7 110.7
. 364 0.0000K+00 -4.1% 12.83
2.4 0, 0000K+C0 -1.4843 123.9
0. 6000K+00 -1.9084 -102.8 102.8
.70 0002+00 -1.472 48.17
200. 6 0.92612-01 0.0000E*C0 200.6
4.1 o €00 241
3. 4323 [ T400 «34.9¢ 0. 41 .
0. 8674 =0, 3316 -36. 41 37.27
o 3831 -0, 3812 =47.08 47,37
1.322 G000%+00 -36.91 39.2)
6.00002+00 -4.213 «2¢.03 6. 0
.77 0.00008+00 -11.62 30.3
14.73 0. 8000200 -18. 3¢ 33.23
3.128 0. 0000K+00 -23.91 33.08
6. 0000K+00-C. 98 -33.02 33.02
0. 7603 (-3 «27.47 18.23
. 0000K+00-8. 4338 «33.49 13. 69
G. 3384 =0.86108-01 -37.29 7.63
0.333% «0.81348-01 -31.12 3.3
0. 4318 -0. 4683 -3, 7.32 36. 87
0. 7092 «0. 4007 «~43. 68 4. 37
. 433 0. 0000K+00 -33.1¢ 33.61
6.1377 «0. 3071 =37.43 37. 3¢9
3.737 0.0000Z+00 -31.97 . n
7344 -1.370 =36.34 36.97
0.7317 «0. 4847 -22.123 2.9
0. 5186 «0. 4881 -12. 3
. 3181 =0. 3291 6,773 7. 083
0. 3023 «0.1979 -2.7 2.938
0. 5243 «0.1350 -0, 7341 1719
.77 0. 3408 =0.4132E-01 4.811
12.7¢ 0. 3248 =0.794) 13.3¢
18.87 0.0000K+00 -1.191 30.0¢
20. 64 0. 0000K+00-0. §1 31 2.5 al.11
19.24 0. 2342 0.0000C+00 19. 24



ASY( D
PROPRIETARY DATA =
FOR SUYPCRT CALL §

LCAD STX2? 1

13
TI®s 0. 0000CL+00
THEE FJOLLOWENG X, Y. T STRESSIS A% 1IN GLOBAL COORDIRATTS

-11.9%

1.029
-4, 683
1077 -0. 9944
-2.13%
-2.497

17.80
11.33
=1, 489
-0. 8113
-0, 3824
=3 379

« DIGLEEXRING AMALYSIS $
rmma 19, l"l. 1982,
URASTMORIZED USK, DT

TIVE POIIIR

Ofm
LOAD CASE=

1 SFHOﬁ 1

+00Q
0. 00CCE+00-0, 3434
0. 0000L+C0 1.039

P

NEDO-10084

SYSTIM 1XVISI00
1983, 1983, lll’. 1989 SWANBO!

DISTRIIUTION OR DUPLICATION IS PROEIBITID. ALL RIGETS
THOME (206) 374-2233 na

tF300 2% SPACER DISK O DES. DEAD WEICET ANALYTITS
sewwe PCSTI FODAL STRISS LISTING ewowe

+00
00 9, 00C0E+00
400 0. 0000£+00
£+09 0. 0000E+00
0. 0000K+00 0. 0000 E+00
£+00 0. 0000€+00
+00 0. 00008+00
£+00 9. 0000K+00
£¢00 0. 0000£+00
+00 0. 0000L+00
+00 0. 00008+00
+00 0. 0000E+00
£+00 0. 0000£+00
00 0, 0000E+00
0, 0000E+00 0, 0000E+00
£+00 0. 0000R+00
£+00 0. 0000E+00
£+00 0.00008+00
0000E+00 0. 0000R+Q0
+00 0, 0000K+00
0000K+00 0. 0000200
2+00 0, 0000%+00
+00 0. 0000K+00
£+00 0.0000K+00
£+00 9. Q0000K+00
£+00 Q. 0000E+00
B+00 9, 0000£+00
£+00 9, 0000E+08
0000E+C0 0. 0000E+00
0. 00008+00 0.0000L+00
+00 0.0000L+00

000 9. 50001

0. 0000K+00 0. 00001
0. 00C0K+Cd 9. COCOR+00
0. 0000R+09 0. 000QE+0D

0. 6000E+00 0.
0. GOCOE+00 0. GOCOE+A0
0. 000CK+00 0. 0000K*00

A-2-302

-4
March 1995

MR,

NOCLIAR MAY 1,1989
¥ ARALYSIS $YSTDS, INC.

9.483¢ JUN 11,1990 Ch=

ST
0. 00008+00-0, 3743
0. 0000K+C0
-1.119
~0. 1843
=0.13328-01
-l. 202
0. l‘Oﬂ
.0. ”lll-ﬂl
. 4074
-0, 3034
-0, 1643
-0, 3001
=0, 1334
-0, 1463
-0, 32373
0. 614
«3. 391
«0. 163
-0.281
-0, 1208
-%.106
-0,730 IpOl
0. nouun
0, 0000Z+00 -3, 586
0.2123 «0.4760
0.1173% =0.1447
0. OOOOIOM-O. »n Sl
3.737
0. 0000 E+00 ol. 67!
0.43078-02 -1.462
0. G000E+00 -8, 503
0, 5000X+0Q -27.73%
-3%123 -71.33
-4, 688 -66.73
0. 0000%+00 -17.92
. 433 -1.631
0.1933 ~10.67
-3, 350 -50. 26
0.00002+00 -1.410
0. 000CK+00 -4, 039

115.390

A3 UHPUBLISHEID Ok
§TS 1ISERVED.



NEDO-10084-4
March 1995

AMYS - DEGIIEXIING ARALYSIS SYITDM RIVISION 4.4 WOCLEAR PACK WAT 1,1989
ANSYS(T} COFPYRIGET(C) 1871, 1976, 1982, 1983, 1983, 1937, 1988  SWAMON ANALYSIS SYSTDM, [iC. 45 UNFUBLISKID WOIK
PIOPRIETARY DATA - URAUTEORIZED USE, DISTRIBUTION OR DUPLICATION IS PRONISITID. ALL RIGHTS RESKXVID.
FOR STPFORT CALL STIVE POXIZR FHONR (206) 874-2233 wx
IF300 2° SPACEX DISK O OEG. DEAD MKIGET ANALYSIS 9.689) JUU 11,1990 CP= 116.330
evewre POST] NODAL STIESS LISTING ewewn

LOAD $TT? 1 ITTRATION= 1 SECTION= |
TIME~ 0.00000K+0C LOAD CASE~ 1

TEX POLLOWING L Y, I STEESSES AXR IN GLOBAL COORDINATES

mix £33 Y $2 $XY m : £ 34 S ST SIck
080 <6.11¢ 3. 413 0.00008+00 3.994 0.0000L+30 0. 0000Z+C0 0. 5818 -0. 3108 $.732
081 -11.97 =3. 881 0.0000Z+00  7.6497 0.0000K+00 0.0000K+00 1.283 -0, 3344 17.33
083 -4.472 -93.08 0.0000Z+00 2.92¢ 0.0000E+00 0. 0000K+00 C.0000K*00 -4.139 2. 3%

0.0000%+00 -1.043 0.0000E+00 0.0000Z+00 11.78 0.1633 12.01
+00 -2.106 0.0000Z+00 0.0000K+00 3.134 0.1331K-01
0. 0000K+00-0, 7267 0.00008+00 0.0000E+00 1.479 <Q0. 3608
0000E+0C0 2.47¢ 0.00008+00 C. +00 0. 7320 -0.1938 v, 397
0.0000Z+00 §.768 0. C. 8000K+00 G. $623 -0.1313
0. 6000Z+00 -3.6 0. 0000E+0Q0 G.00008+03 1.042 =3.936
0. 0000K+00 -2. 847 0. 60008+00 C.00008+00 3.431 0. 1490
C. - Q. 00008 +C0 G. 0000K+00 3.708 6. 0000K+00
0. 0000K+00 =2, 761 G. GO00K+00 C.00008+00 3.234 0. 6000K+00
0. 0000K+0C-0. 2680 0. 00002+00 C.00008+00 2.316 0. 6000%+00
0.00002+00 1.989 0. 00002+0C Q. 00008+00 1.261 0. 60002+00 .
0.00008+00 6.284 0. 00008+00 ©.0000%+00 C.9712 «0.3133
0.00008+00 10.30 0. 0000%+0C 0.0000K+00 1. 499 «0. 3816
0. 00008+00 -14.78 0. 0000K+0Q C.0000R+00 26.49 -3.738 N
0. 00002+00 3. €641 0. 6000E+00 0. 00008+00 C. 6488 -1.301
0.0000K+00 «1.846 0. 0000K+00 ©.00002+0C 4.011 0. 4908
0.0000K+00 -1.164 0. 0000%+00 ©.00008+00 7.330 2.323
0. 0000K+00-0. 6626 0.0000K+00 G. QO00R+00 6.408 1. 308 .
3 0. 0000K+00 «1.183 0. 0000X+00 G.0000%+0C 6.743 C. 3820

1103 1.443 0.7893 0. 6000Z+00-0. 8911 0. 0000Z+00 O.8000%+*00 4.403 0. 4338

1106 -9.168 -0, 6331 0.0000E+00 4,330 0. 0000K+00 O. 00008+00 3. 327 0. 0000K+00

1107 .i2.11 -5 130 0.0000Z+0C 15.18 0. 0000K+00 0. 0000K+*00 l». 187 -0. 1149

08 -4.867 40, 54 0.0000K+00 -9, 83§ 0. 8000K*00 0. 0000K+00 03 0. 0000

«2.09¢ -8, 328 0. 0000Z+00 0, 3310 0. 0000K+30 G. 0000K+00 0. 0000!'00-0. HSS

11 .076 1.301 0.00002+00 1.91% 0. 0000K+0C 0. QO00K+00 9. 890 0.9980

12 19.38 0.1148 0.0000K+00 0.9333 0. 0000K+00 0. 0000K+*GO 19.40 0. 4143

13 25.9¢ =0, 4833 0.00008+00 1.635¢ 0. 0000K+»00 G.0000%3+00 30.03 o.1134 Jo.

16  40.82 0.0000E+0C 1.032 0.0000K»00 0. 0000%+00 40.97 2.233 0. 0C00L*C0

13 1%.2¢ «11.31 0.0000L+00 -3. 338 0.0000X+00 0. 0CC0E+00 20.11 0. §934K-01 -12.25 2.% 29.22

16 94618 o 0. 0000K+00-0, 2440 0. 0000K+C0 0.0000Z+00 16.89 4. 798 0.0000%+00 16.88 15. 30

17 14,96 3213 0.0000K+00 2.883 0.0000L+00 0. 0000E+00 16.32 3.370 =1,943 - 18.47 16.78

18 20.48 « 206 0. 0000K+00-0. 2876 0. 0000K+00 0.00008+00 20.33 .13 0.0000Z+0C 20.33 20.01
111 20.71 0.3303 0. 0000K+00 =1.748 0. 0000L+00 0.0000K+00 20.08 0.4814 «0.1309 21.00 w.Nn
113 22.93 0. 7311 0. 0000L+0C -2.875 0. 0000X+»00 0.0000K+00 23.37 0.45358 -0.9782L-01 23.47 3. 30
1121 18.20 2.480 0. 0000K+00 -4.498 0. 00002+00 0.0C00%*00 20.33 1.974 -1.3544 21.80 0.2
1122  9.03¢9 2.888 0.00008+00 6.104 0.0000K+00 0.8000K+00 18.13 3126 -9.331 = 11.48 24, 8)
1124 10,24 39.9% 0.0000L+00 -1, 341 0. 0000L+00 0.0000E*00 40.43 0, 00002+00 -10. 10 .18 46.97
1123 2.013 -9,236 0. 0000K+0C 1.329 0. 00008+00 0.0000K+00 4.432 «1,333 =10.4 14,91 13. 24
1126 3. 961 1.414 0. 0000E+00 1. 339 0. 0000L+00 0. 0000£+00 3.734 0. 3640 «0. 9027 4.697 6.131
1127 2.é01 0.2013 0.0000L+00 1,329 0. 0000£+00 0. 00005400 3.804 0. 68192-01-0.9793 4. 783 [ 1))

A-2-303



12300 2= SPACER OIS O DEG. DEAD WEIGAT AXALYSIS 9.4893 JUB 11,1990 CP=
swers POST1 NODAL STIISS LISTING wewee

LOAD STXP 1 1 Che L SICTION= |

TiDs  0.000CCE+CO LOAD CaSE= 1

THR POLLOVING X, ¥, STIESSTS AXE IN GLOBAL COORDINATIS
o) 3 £ 34 $2 £214 £3: 3 12 1a £14~ ] [2{~ ]
1128 3336 «1.039 0. 0000K+03 1.329 0. 0000E+00 0. 0000K+00 4.0%3 0. 0000%+00 -1.608
1129 3363 4,40 9.00008+00 1.329 0. 0000K+G0 0. 0000L¢«00 §.319 1.833 -0, 1870
1130 &.418 «17.93 0, 0000K+00 -1.328 0. 0000E+00 0. 00008+00 9.334 0. 0000%+00 -ll. 7
13 11,28 3 343 0. 0000£+00 -3.036 0. 0000€+00 0. 00008¢+00 13,38 2. 489 438
1133 L7319 32.33 0. 0000L+00 4. 209 0. Q00QR+00 0. 00008¢+00 34,3 6. 339 -3. $66
1134 8.814 -10.18 0. 0000£+00 137 0. 00008+00 0. 0000E+00 10,44 1,377 =10, $4
1133 -3.322 1.428 Q. 0000L+00 9, 7392 . 00008400 0. 00008¢00 2.134 9. 0000
1138 -12.13 0. 2883 00008+00 1.733 0. 00008+00 0. 00C0L+00 0. 9334 0,187
1137 -23.00 -1, 398 0. 00008+00 1.002 0. 0000R+00 0. COC0RF00 0, 0000B+08 1. 344
1138 .33 6, 30 0. 0000L¢00 1.426 0. 0000K+00 3. 0000E+00 4.377 9. 0000
1139 <139 -3l 0. 00002+00 4.732 0. 00008+00 0. 0000L+00 3. 939 3. 183
1140 5.38) 6. 94 9. 00008 1.23 0.00008+00 0.00008+00 20,83 1.837
114 1320 12, 34 0. 00008+00 3.397 0. 0000K+00 0.0000K8+00 33.81 9. 937
1143 18.12 -0, 7838 9. 0000% 3. 0000E+00 0. 0000K+00 39,04 9, 00008*00 -1.703
1143 26.87 1. 234 Q. 00008+00-0. 3879 0, 00008+00 0. 00008+00 26. 69 .21
1144  30.1 0.18838-01 0.00008+00 -1.288 Q. 00008+00 0. 0000K+00 30,19 9.1973
1143 36.48 1909 0. 00008+00 -2.183 £+00 0. 00008+00 36,59 0. 4799

b} .1 0. 5363 0. 0000E+00 -4. 860 0. 00008+00 0. 00008+00 38.10 0.2498

1147 43,78 13.70 0. 0000K*00 =3. 413 0. 0000K+00 0. 0000K+00 34,89 16,33

1143 20,20 3.663 0. 0000E+00 -1.930 0. 0000L+00 0. 0000K+00 34.78 3. 661

1149  9.30 -22.78 9. 0000L+00 1.330 0. 0000£+00 0.00008+00 11.38 «0, 388480}

1131 -7.244 13.78 0.00008¢00 18.14 0. 0000E+Q0 0. 0000K+00 39. 20 «$.033

1152 0.3313 3.8 . 0. 00008+00 14.81 Q. 0000L+00 0. 0000K+00 47.87 3. 330

1153 -¢6.168 3. 448 Q. 0000L+00 15.09 Q. 00008+00 O, 5000L+00 18.78 9, 0000K+00

1134 -12.68 -148.97 3. 0000K+00 13.37 0. 0000K+00 0. 0000E+00 24. 33 -9, 400
1133 -3.637 30.18 Q. 0000E+00 -8.033 0. 00008+00 0.00008¢00 31.48 0. 0000!000
1138 -0,7073 14,84 Q. 0000K+00 «7.033 0. 0000K+30 9.0000L+00 10,32 0. 259
1157 33718 -13.44 Q. 0000%£+00 -2.123 Q. 0000K+G0 0.00008+00 3.144 -3 HOII-OI

1139 -2.177 74,18 Q. 0000E+00 7.138 Q. 0000K+00 0.0000£+00 2.211 =3, 006

1160 -4.943 113. 8 Q. 0000E+00 §.4354 9.00002+08 0.0000K+00 114.3 Q. 0000K+00

1161 -3101 9138 0. 0000K+00 6. 288 0.0000K+00 2,0000K+00 12.33 9. 00008+00

1162 -1.23¢ -97.03 0.00008+C0 6.076¢ 0. 000QT+00 0. 0000K+00 1.696 «2.297

1163 1.6} .12 0. 0000K+00-0, 7621 0. 0000E+00 0. 000CE+00 8.293 « 43

1168 1.16 3.146 000QE+00 -3.044 0. 0000E+00 0. 0000E+00 9.773 0. 3994

1163 1.704 -3.823 0. 0000K+00 -4.207 0. 000GE+00 O, 0000E+00 3.730 E

1166 2.410 -11.74 0. 0000K+00 -1.088 0. 0GCOE+00 0.000CE+00 2.9 0. 0000E+00

1168 -4.470 93,91 0. 0000E+00 -1.483 0, 000GE+00 0. COQOE»00 0. CO0CE*00 -4. 268

1168 -1.734 128. 5 0. 0000K*00 -2. 656 0. 0000E+00 0.Q000E+00 120, Q. 0000K+00

1170 -3.197 3. 441 0. 000K*00 -2. 360 0.0000E+00 0.000CE+00 10.18 0. 000CE+00

1171  -4.409 -110.3 0. 0000R+Q0 -2.463 0. 00C0K+00 0. 000CE+00 0. 0000K+00 -4, 332

1172 0.198¢ 3.an 0. C0CQE+*00 -1.334 0. 0000E+00 0. 0000E+00 4A.139 Q. 3310

1173 0.3439 1.677 0.0000K+00 -2.164 0. GO00E+CO 0.Q000K+00 ).373 0.18328.01

1176 1,397 4,043 0. 0000K*C0 -3.37¢ 0.G000E+00 0.0000L* 00 2.991 0. 000CE+QQ -3.699

ANSTS -
COPYRICETY

B3 ARALYS

AT D)
PRCPEIXTARY DAIA « urnmn
FOL SUTFOXT CALL STIVE KO

TSTIM

Gt Y318 $ 1EVISION 4.4
€ 1971, 1978, 19343, 1943, li.!. 1987, 1989
2D U3E CISTIIBUTION OR

March 1995

A-2-304

NEDO-10084-4

WOCLXAR PACK
SUANEOD ABALYSIS $T3
OR DUPLICATION IS PROEIBITID. ALL RICHTS
PEOME (206) 874-2233 ™

HAY 1,198%

116,720

T, 1. A3 TAPUBLISERD OXK
KIS IXTED.



ANYS -
PROPIIETARY DATA

FOR SUTPORT CALL lm | ot
11300 2° SPACIR DISK O DEX DEAD WKIGET AMALYSIS
seewe POSTI NODAL STRESS LISTING wewew

1 ITERATION=

LoAD STTP
TIMX~ 0. 00000E+00 1oAD CaS

NEDO-10084

CIGTEREXING ARALYSIS SYSTEM RXVISION NOCLIAL PACE.
AMYS(E) COPYRIGET(C) 1971, 1978, 1“2. 1983, 1983, “" 1989  SUANSON ARALYTSIS SYITDS. INC. AS UNPUBLISKID WOIK
« CNADTHCXIIED USEK, D o _porLicarzon

1S TXIA0TION
FRONE (206)

1 SICTION= 1
Es 1

-4
March 1995

Tk

t$ TRONIBITED.

67422233 ky -4

TEE FOLLOWING K, Y, Z STRISSES ARE IN GLOBAL COORDINATES

o 4 (23 Y

1173 1.6 =7. 506

1177 -2.233 -48, 81
176 -7.106 3. N
178 4,037 4. 980
180 -0.9473 -38.39
81 -0.9631 1.713
42 0.1362 -3. 820
63 0.7999 3. 940
84 0.2129 -4, 713
43 0.4004 -4, 310
87 <3720 61.18
@ 54873 ~41,120
89 -l.448 4. 066
90 -13.77 59,93
ol 338 -14.17
2 1.1 7.0

37 <8.644 . 08
38 -2.39¢ 1. 284
33 +27.23 «0. 6477
100 -73.13
01 -116.7 1.3
202 -116.8 «2.058
303 -36.88 «48.03
204 -10.91 .
03 3.7 61.13
06 61.74 3

1210 -83.89 1. 491

1211 -37.37 -18,

1212 -28. %9 4. 799
13 1420 3. 689

14 2,808 «2.377
s 1.11s -6.018

217 -73.68 6. 338
1218 -3o.77 -0.7199
1219 -34.27 -8.617
1220 -48.29 16.13

1221 -36.) -0. 3936

[
g
é§

0. 0000Z+00
0. 0000K+00
0. 0000L+00
0. 0000L+00

{239
«3.463
«10.84
«11.38

3. “’
3.361
6. 433
-1.77¢

-16.92
=3.97¢

9.6854 JU¥ 11,1990 CPe

if. !

MAT L, 1988

ALL LIGHTS REISIIVID.

b2 $1G2
. 483 . 0000
.123 =3. 748
78.00 0. 8000%+00
16.30 0, 6000X+00
6. 833 3. 286
.63 8. 0000K
. 874 «0. 1816
.83 8. 0000K
1. 398 6. 0000K+00
0. 6319 €. 0000K+00
€9.43 ©. 5339
13.63 4. 837
13.33 0. 0000Z+00
.72 =1.624
7.337 2,00
3.373 «Q. 2700
2. 391 132
000 [ 1l”l—°1-0. ]3¢
0.8723 . 13519
66.08 3. 893
16. 38 -3.-336
2. 484 -3.792
1.083 -1.690
1.410 «2.721
3.747 -3.6%7
8. 476 «20. 86
27.1¢ 6. 8000K+»00
86.7 17.3¢
63, 3.328
46,01 2.172
19.93 6. 8000K+00
.152 =}.707
1.242 =3.437
0.0000L+00 ~14.67
. 1732 =3, 069
.937 0. 0000K+00
1.648 -0, 7307
. 033 00
8. 379 -1.978
1.351 «1.373
o 7.08
20.48 0. 0000K+00
1.43 -1.522

0. 0000%+00
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ANTS - DIGIRTIRING AXALYSIS SYSTDM IEVISIC NOCLZAR PiCL  MAY 1,1989
TR T T O T T i 0as iats. 1387, 1989 3WANSOR LMALTSIS $T3TD, [AC. i3 UNYUBLISEDD WOIK.
FIOTISCYARY DATA = ST XZED "r. e T " m.':ch‘ol 18 PICEIBITED. ALL RIGETS IISERVED.

70R STTIOLT CALL STEVE POLITR PHORE ¢ 208) l70-3233
IF300 2* SPACKR DISK O DEG. OEAD WEIGET AMALYSIS 9.6893 JUW 11,1990 CP» 117. 340
seeee POST] WODAL STIESS LISTING evewe
wm ITIRATIONe l SECTION= |
0. OOOOO!'OO LOAD Cis 1
TEE FOLLOWING X, Y, 2 STRXSSIS AXE IW GLOBAL COORDIMATIS
e $X Y st $XY £ 3: 3 2 s1a s1aa SIG) £ 19 £ 34+
1222 -39.43 6,938 0.0000K+00 3. 904 0. G000E*00 0. 3000R+00 2,059 =3,043 -43. 40 45. 44 42.31
1223 -30.77 3196 0. 0000%+00 0. 0000E+00 9.0000L+00 19.14 -4, 343 ~43,37 61.31 8.7
1226 .40, 34 7. 849 o E+00 -1.829 0. 0000E+00 8. 00008+ 11.74 -2.837 -42.18 33.93 43,69
113 -21.34 -1.038 9. 0000K+00 =2. 4 0. 0000E+00 0. 0000Z+00 1.643 =1.493 «22.73 28,37 13. 09
228 -22.43 -11.08 0, 0000£+00 -13.92 0, 0000E+00 0. 0000L+00 4,701 =4, 80 33,46 3816 33.33
227 -16.68 11.63 0. 0000E+00 -14. 53 0. 0000E+00 0. 0000E+00 19,48 0. 0000E+00 -24.48 43,94 38. 46
i -17.1 -1.263 £+00 -3.213 0. 00008+00 0. 00008+00 1.112 1. 49 =18. 49 19.72 18, 3¢
229 -4.213 ~8.137 0. 0000K+00 -2. 640 0. 0000E+00 0. 0000E+00 3. 383 -0, 8107 -13.13 16. 39 14,86
7. 33. -4, 470 0. 0000E+00 3. 601 0. 0000K+00 9. 0000E+00 3. 330 =1, 381 -13. 7 16. 94 15. 44
31 2. 3.687 0.00008+00 3.193 0. 00008 0. 0000E+00 §.777 0. £+00 -3.370 11.33 10.79
33 -1.374 0. 6712 0. 00008+00 4.703 0. 0000K+00 0. 0000K+00 4,881 Q. 0000LE+00 3. 763 10.63 9. 343
33 0,490 -14.87 9, 0000K+00 2.133 00008+00 0. 00008+00 1.300 9. 0000L«00 -13,87 12.17 16. 49
33 -120.7 11. 4 0.00008+00 1.438 00008400 0. 0000L+0Q [ g 2+00 -137.6 139.9 136.2
36 -137.3 =8, 7723 0. 0000£+00 -3, 383 9. 0000K+00 0. 0000K+00 0. 2883 =0. 7291 =127, 9 128.2 121.7
37 . -82.78 -37.33 9. 0000£+00 9.1373 8. 0000K+00 0. 0000E+00 =19, <81.99 82,63 73.23
38 -31.33 6. 891 9. 0000K+00 -3.221 0. 00002+00 0. 0000K+00 17.33 0. 0000E+00 -41.97 s9.12 34,03
1238 -0. 3486 51.28 8. £+00 1.004 0. 0000%+00 0. 0000K+00 39.11 7.0 1510 74,21 67.33
240 23.63 0.1583 0. 0000K+00 2. 3594 9. 0000X+00 O, 5000K+00 ? o £¢00-0. 9622 13.74 23.27
241 -5.939 -11.9 . €+00 8.0 0. D00CK+00 0. 0000K+00 9.133 -1, 303 -18. 30 37.74 33.23
283 -60.38 1. 368 9. 0000K+00 . 98 0. 000QE+00 8. 0000K+08 7. =1, 349 72, 94 76. 89
243 -l17.1 13.48 0. 0000L+00 3. 214 0. 000CK+00 O, DO00E+00 14.73 9. 00008¢00 -110.4 133.2 126.3
244 123,83 -1.781 0. 0000K+00 -3, 079 0. 0000K+00 0. 00COE+00 0. 0000K+00 -1.443 =123, 123.9 123.2
1243 -30.40 «37. 3% 0. 0000K+00 0, 9407 0. 000QE+00 9, COOCK+O0 0. 8836 -16. 37 -80.29 .18 74. 30
1246 -18.84 0. 4327 0. 0000K*00 -3, 144 0. 0000E+00 0. 0000E+00 14.18 0, 00002+00 -32.39 46. 37 42.30
1247  10.14 33, 0. 00008+»00-0. 3382 0. 0000E+00 0.0000K+00 49,231 8, «11.76 60,97 38,73
1248 34.47 -1.763 Q. GOCOE*00 =3, 449 0. C000E+00 0.0000L+00 34.83 0, 0000K+00 -2.110 36.93 33.92
1249 39.9 =3. 334 0. 0000£+00-0, 7379 0. 000CE+00 0. 0C00E+00 60. 44 9. 0O00K+00 -8, 349 .79 3. 88
1230 44,03 -0. 6152 0. 00001 o 0. CO00K+00 0.00008+00 43.03 0. 811 -2, 208 47.22 43.93
121 1027 1.714 0. 00001 4, 824 0. 0000K+00 0. 0000K+00 . 173 -0, 3634 20.32 20. 30
1232 -2.430 o 0.C000Kk*00 4,232 0. 3000 L+00 0. 0000E+00 1.872 7. 464 14,33 12.83
1233 -0, 44 -23. 0, 0000 L+0! o Q. 0000L+00 0, 0000E+00 0, 0000K+00 -7.273 «27.01 17.01 0. 48
10.19 -1.317 0. 0000K+00 17.32 0. 0000K+00 9. 0000E+00 . 734 -38.1 n.t 6. 64
1233 2.488 N 0.C000K+00 17.63 Q. GO000E+00 9. 00008+00 24.43 0.4017 -14.13 38.39 34,32
1236 -3.209 .28 0.0000Kk*00 17.98 0. C000K+Q0 J.0000Kk+00 32.08 -4, 07 =21.49 1377 71.81
1237  7.634 -1.937 0. 0000K+00 12.177 0.00008+00 0. 0000K*00 1§. 24 1.09¢% -37.62 13.87 .73
1233 o.1788 =-1.924 0.00008+00 17.43 0. 0000K+00 0.0000L+00 17.89 0. GO0OE+CO -19.83 37. 54 33.36
1239 .2.297 -1.20 0. G000K+CO N 0.0000K+00 0. Ce00 34,93 6. 678 -36.73 11,68 ¢7.86
1260 0.1932 -34,23 0.00008+00 2.299 Q. 0000E+*00 0. 0000K+08 0, 3636 0. 0000E+00 -34. 39 34.76 34,38
i =7.148 63,94 0.000CKk+C0 3,380 0.90000L+00 0.Q000L+0Q 90.28 0. 0000E+C0 -3.487 $8. 717 93.13
D «5.044 10. 47 0.000CK*00 3.828 Q. 0000K+30 0. 03000K*C0 . 15,03 0. 000QE+00 -9.608 8. 64 .63
s «2.940 -£9.33 0.0000E+C0 8.771 0. 0000K+00 0.0C0CE*00 1.981 3,733 -71.32 74, 50 n.»
Lehé 6,057 . 9. B2 0.0000Kk*C0 3.730 0. 0C00T+00 0.0C00K+CO 97,94 0.0000%+00 -7.181 105.1 102.0

1263 4,013 |, -2.00 0.0000R+C0 3.826 0. COOOK+C0 0.0000K+00 6. 248 0. 00002+00 -12. 38 13.63 16.63
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ANSYS - ENGIKXXXING ANALYSIS SYSTEM RIVISION 4.4 WOCLEAR PACK. WAY 31,1969
ANSYS(D COPYIIGET(O) 1971, l!?l. 1982, 1983, 1983, 1987, 1989 SUANSON ANALTIIS SYSTDMS, INC. A4S UNPUALISEXD WORL.
PROPRIETARY DATA - UMATTHORL USK, DISTRIBUTION OX DUTLICATION IS PIONIBITED. ALL RIGETS RESERVID.
POR SUPPORT CALL STIVX lOl!'n FHORX (206) 874-2233 N
17300 2° $PACKX DISK & DEG. DEAD WKIGET ARALYSIS 9.6898 JUR 11,1990 CP=  117.930
wewee POST] WODAL STRISS LISTING eweew
LOAD STI? 1 ITIRATION= 1 SEICTION- |
TIME+  0.00000E+00 LOAD CasTs 1
TEX FOLLOWING L, Y, 2 STRISSES AIX [N GLOBAL COORDINATES
WODK 129 3Y 2 $XX (31 [ 29 4161 $162 $163 (24
1268 -1.97% «99. 64 0.0000K+0C 8. ’13 0.0000%+00 §.00002+00 3.2742 =3. 309 -101.1 103.8
1367 -0.3118 -30.77 0. 0000%+00 0.9 0.0000R+00 6. 00002+00 0. 0000K*0C.0. 2744 =30, 80 30. 80
1268 -1.440 122.7 0.0000K+00 4. SU 0.0000%+00 0. 0000K+00 111.% 0. 0000E+00 -1.604 134,93
12¢8 -2.473 10.06 0.0000%+00 4.413 0. 00002+00 0. 0000%+00 11,44 0. 0000E+00 -4, 039 13,30
12706 -3 806 -102.3 0.0000Z+00 4. 300 0.0000K+00 €. 0000K+00 G, 3. 718 -102.3 102.3
1271 -2.169 129.4 0.0000Z+00 4.833 0. 6000K+00 8.00002+00 1129.¢ 6. 0000K+»0C «2. 346 131.%
1373 =3.370 -1.372 0.0000%+0C 4.413 0.0000K+00 0. 0000K+00 1. . 914 9. 08¢
1273 .4.370 -133.7 0.0000%+0C 3.9%4 0. 0000%+00 0. 6000K+00 &. 3 133.8
1274 -0.3721 «30.03 0. 0000Z+00 0.4993 0. 0000R+00 0. 0000Z+00 @, 0000K+00-0. 3637 =30, 30.06
gt v ]
0K 29 a9 1 E ) 1 1 2 1 19 1023
VALDE -368.4 -331.1 0.0000L+00 -91.47 0. 0000K+00 6. 0000K+00 0. 0000K+00 -334.0 «440.3 1.11%

MAXIMOMS
noogE N 167 1 19 1 1 267 74
VALDX 72. 97 anr: 0. 0000E+00 35¢6.28 0. 0000K+00 G, 0000K+00 1219.7 44.58

rovee ROUTINE COPLETID vevee CP o 118.200
{E0F CNCOUNTIRID ON FILXIS

PRIP7 AFWRITE OR SYWAITE WARNING MESSACES = )
WMIL OF SOLUTION FRASY WARNING MISSAGES « 0

wrews RO COMPLITID sewew (CPw 116.7000 TIMX~ 9. 68398
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siiccioooer ANSYS INPUT DATA LISTING (FILE1B) s

58%;39T.PSZSX17.RES
éXﬁTLE.POISON SHEET 30° DOROP ANALYSIS 174 X 17 3/16” 90 DEG.

EX.1.25.8E6
NUXY.1.0.29
DENS.1.0.000725
GAMMA,0.02.20 .
C*** REAL CONSTANTS
R.1.0.25.0.0013.0.25
Cx** NODES

N.1.0.0
N.11.17.1875.0
FILL

L ELEMENTS

£.1.2
EGEN.10.1.-1
ITER.1.1.1
C*** BOUNDARY CONDITIONS
0.1.Uv.0.0
D.1.UX.0.0
D.11.UY.0.0
[TER.1.1.1
M.6.UY
M.11.UX
TOTAL,S
APWRITE
FINISH
/INPUT .27
FINISH
/PREP7
RESUME

KAN.5

KAY. 3

C* INITIAL CONDITIONS AT REST
TIME.O

ACEL..0

LWRITE

TIME.0.3E-3

C**+* { 0ADING STEP 1
ACEL . 54096
ITER.20.0.1

LWRITE

C*** LOADING STEP 2
TIME.0.48E-3
ITER,20.0,1
ACEL . .23995

LWRITE

C*+* LQADING STEP 3
TIME.15.8E-3

ACEL. 23995
ITER,100.0.1

LWRITE

C*** LOADING STEP 4
TIME.30.3€-3
ITER.25.0.1
ACEL..0.0

LWRITE

C*+* LOADING STEP 5
TIME.0.05
ITER,200.0.1
LWRITE
SLCAD. 1
AFWRITE
FINISH
/LNFREQ.5

/ INPUT. 27
FINISH
/POST26
FILE.10
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DISP.2.6,UY

DISP.3.11,UX

/GRAPH,LABX, SEC.

/GRAPH.LABY, IN,

JTITLE 174 % 17 3716 POISON SHEET 30" 90 DEG. SIDE OROP DISPLACEMENT
/SHOW,PLOTL, .1

PLVAR.2
/SHOW.PLOT2. .1
PLVAR.3
FINISH
/STRESS, .5
TIME.50E-3
NSTRES. 100
END
FINISH
/PQST26
£STR.4.5.11.58
RFORCE,5.1, FY
RFORCE.6.11,
/TITLE.1/4" X 17 3/16" POISON SHEET 30" SIDE DROP BENDING STRESS
/GRAPH, LABY, PS
/SHON PLOT3..
LVAR, 4
ISHOH L0T4..1
/TITLE.1/4" X 17 3/16" POISON SHEET 30" SIDE DROP END REACTIONS
/GRAPH, LABY .#/IN
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ik ANSYS QUTPUT DATA LISTING  ininioior
*+* ANSYS REV 4 38122-PC/LIN-4.4 CP= 7,420 +ix
FOR SUPPORT CALL ROBERT QUINN PHONE (408) 281-6151  TWX
NEW TITLE= POISON SHEET 30° OROP ANALYSIS 1/4" X 17 3/16" 90 DEG.
VARIABLE 2 IS 6 Uy
VARIABLE 3 IS 11 UX

SUMMARY OF VARIABLES STORED THIS STEP AND EXTREME VALUES
VARI TYPE [IDENTIFIERS NAME MINIMUM AT TIME MAXIMUM AT TIME

2 DISP 6 Uy 6 UY -0.2857 0.6875€-02 0.1413 0.4113€-01
30ISP 11 UX 11 UX -0.7488E-19 0.7106E-03 0.2441€-19 0.3153t-01

VARIABLE 4 IS ELEMENT 5 ITEM 11 NAME=S5 SB
VARIABLE 5 IS REACTION FORCE 1FY
VARIABLE 6 IS REACTION FORCE 11 FY

SUMMARY OF VARIABLES STORED THIS STEP_AND EXTREME VALUES
VARI TYPE IDENTIFIERS NAME MINIMUM AT TIME MAXIMUM AT TIME

4 ESTR 5 11 5 SB -0.1626E+05 0.4100E-01 0.3192E+05 0.7007E-02

5 RFOR 1 FY 1 FY -33.60 0.4150€-01 71.01 0.6495€-02
6RFOR 11 FY 11 FY  -26.37 0 4150E-01 54.79 0 6495€-02
#asiok ROUTINE COMPLETED e (P = 103.040
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sriciesesercicicicr ANSYS INPUT DATA LISTING (FILELB) ik

/0UTEUT .PS516X19.RES
QXLTLE .POISON SHEET 30° DROP ANALYSIS 5/16" X 19 1/16” 90 DEG.

EX.1.25. 8E6
NUXY.1.0.29
DENS.1.0.000725
GAMMA.0.02,20
Cr+* REAL CONSTAN

R.1.0.3125.0. 002543 0.3125
C*+* NODES

N.1.0.0

N,11.19.0625.0

FILL

C*+** ELEMENTS

E.1.2

EGEN.10.1.-1

ITER.1,1.1

(ot BOgNgARY CONDITIONS

C+* INITIAL CONDITIONS AT REST
TIME.O

ACEL..0

LWRITE

TIME.0.3E-3

C*** LOADING STEP 1
ACEL . .54096

ITER,20.0.1

LWRITE

C*** LOADING STEP 2
TIME.D.48E-3
ITER.20.0.1
ACEL..23995

LWRITE

C** | 0ADING STEP 3
TIME.15.8E-3
ACEL . 23995
ITER.100.0.1

LWRITE

C*+** LOADING STEP 4
TIME.30.3€-3
ITER.25.0.1
ACEL..0.0

LWRITE
C*** LOADING STEP 5

TIME.0.05
ITER,200.0.1

/POST26
FILE.10
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DISP 2.6,Uy.uY
TREM, 2
DISP 3 11 Ux.ux

/GRAPH LABX SEC.

/GRAPH.LABY, IN.

/TITLE.5/16" X 19 1/16" POISON SHEET 30" 90 DEG. SIDE OROP DISPLACEMENT
/SHOW.PLOTL. .

PLVAR.2
/SHOW.PLOT2. .1
PLVAR.3
FINISH
/STRESS. .5
TIME,.50E-3
NSTRES. 100
END

FINISH

/PQST26

ESTR.4.5.11.S8

RFORCE.S.1,FY

RFORCE.G.II.FY

/SHOW. PLOT3

/GRAPH, LAB SI

/TITLE45/16' X 19 1/16" POISON SHEET 30" 90 DEG. SIDE OROP BENDING STRESS

VAR
/GRAPH. LAB # IN
/TITLE, 5/16' 19 1/16" POISON SHEET 30° 90 DEG. SIDE DROP END REACTION
/SHOW.PLOTS. .1
PLVAR.5.6
FINISH
/OUTPUT
/EQF
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setcicicoriorok ANSYS QUTPUT DATA LISTING ik
*ex ANSYS REV 4.4 38122-PC/LIN-4.4 CP=  12.090 *<**
FOR SUPPORT CALL ROBERT QUINN PHONE (408) 281-6151  TWX
NEW TITLE= POISON SHEET 30° DROP ANALYSIS 5/16° X 19 1/16" 90 DEG.
VARIABLE 2 IS 6 UY

SUMMARY OF VARIABLES STORED THIS STEP_AND EXTREME VALUES
VARI TYPE [IDENTIFIERS NAME MINIMUM AT TIME MAXIMM AT TIME

2 0IsP 6 Uy 6 U -0.2763 0.6763e-02 0.1373 0.4043E-01

VARIABLE 3 IS 11 Ux

SUMMARY OF VARIABLES STORED THIS STEP AND EXTREME VALUES
VAR] TYPE [DENTIFIERS NAME MINIMM AT TIME MAXIMUM AT TIME

3DISP 11 UX 11 UXx -0.1158E-18 0.7331E-03 0.4873E-19 0.3382E-01
VARIABLE 4 IS ELEMENT S ITEM 11 NAM=S5  SB
VARIABLE 5 IS REACTION FORCE 1 FY
VARIABLE 6 IS REACTION FORCE 11 FY

SUMMARY OF VARIABLES STORED THIS STEP AND EXTREME VALUES
VARI TYPE IDENTIFIERS NAME MINIMUM AT TIME MAXIMUM AT TIME

4 ESTR 5 11 5 SB -0.1578E+05 0.3999€-01 0.3168E+05 0.7002E-02
5 RFOR 1 FY 1 FY 4522 0.4100€-01 95.48 0.6507E-02
6RFOR 11 FY 11 FY  -36.32 0.4100€-01 75.99 0.6507€-02

#wewe QOUTINE COMPLETED **wv* (P = 105.950
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srrdicieiiee ANSYS [NPUT DATA LISTING (FILELS) ook

/OUEPUT PS38X17.RES
é}ITEE _POISON SHEET 30° DROP ANALYSIS 3/8" X 17 3/16" 0 DEG.

ET.2.21.,
EX.1.25. 8E6

NUXY.1.0.29
DENS.1.0.000725
GAMMA.0.02,20

C*** REAL CONSTANTS

R.1,0.375.0.0044.0.375
C*** NODES

N.1,0.0
N.11.17.1875.0
FILL

C+** ELEMENTS
£.1.2

EGEN. 10 1 -1
ITER.1

Cor> BOUNDARY CONDITIONS
0.1.UY.0.0
0.1.UX.0.0
D.11.Uv,0.0
[TER.1.1.1
M.6,UY

M, 11.UX
TOTAL,S
AFWRITE
FINISH
/INPUT, 27
FINISH
/PREP7
RESUME

KAN.S

KAY.3

C** [NITIAL CONDITIONS AT REST
TIME.O

ACEL..0

LWRITE

TIME.0.6E-3

C*** | QADING STEP 1
ACEL . 82690
[TER.20.0.1

LWRITE

C*+* LOADING STEP 2
TIME.Q.95E-3
ITER.20.0.1
ACEL ., 37094

LWRITE

C*** | 0ADING STEP 3
TIME.10.0€-3
ACEL..37094
ITER.100.0.1

LWRITE

C*** LOADING STEP 4
TIME.19.4E-3
ITER.25.0.1
ACEL..0.0

LWRITE

Lo LOADING STEP §
TIME.0.05
ITER,200.0.1

JLNFREQ.5
/INPUT .27
FINISH
/POST26
FILE.10
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DISP.2.6,UY

DISP.3,11.UX

/GRAPH, LABX, SEC.

/GRAPH.LABY, IN, .
JTITLE.3/8" X 17 3716 POISON SHEET 30 O DEG. SIDE DROP DISPLACEMENT
/SHOM . PLOTL. .1

PLVAR,2

EXTREM, 2

/SHOW,PLOTZ. .1

PLVAR.3

EXTREM.3

FINISH

/STRESS. .5

TIME.50E-3

NSTRES. 100

END

FINISH

/POST26

ESTR.4.5.11.58

RFORCE. 5 1.FY

RFORCE.6.11,FY

/TITLE.3/8" X 17 3/16" POISON SHEET 30° 0 DEG. SIDE DROP MEMBRANE + BENDING STRESS
/SHOW.PLOT3. .

/GRAPH, LABY . PSI

PLVAR, 4

/SHOW, PLOT4

/TITLE.3/8" X 17 3/16" POISON SHEET 30° 0 DEG. SIDE DROP END REACTIONS
/GRAPH, LABY . #/IN

PLVAR.5.6

FINISH

JQUTPUT

/EOF
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Irdoiicieek ANSYS QUTPUT DATA LISTING ik
*ike ANSYS R 38122-PC/LIN-4.4 CP= 9,940 i
FOR SUPPORT CALL ROBERT QUINN PHONE (408) 281-6151  TWx
NEW TITLE= POISON SHEET 30° DROP ANALYSIS 3/8" X 17 3/16" 0 DEG.
VARIABLE 2 IS 6 UY
VARIABLE 3 IS 11 WX

SUMMARY OF VARIABLES STORED THIS STEP AND EXTREME VALUES
VARI TYPE IDENTIFIERS NAME NIMUM AT TIME MAXIMUM AT TIME

2 DISP 6 U 6 Uy -0.2061 0.4313€-02 0.1076 0.2742E-01
3D0ISP 11 UX 11 UX -0.2193E-17 0.3950E-02 0.1139E-17 0.2752E-01

VARIABLE 4 IS ELEMENT 5 ITEM 11 NAME=5 SB
VARIABLE 5 IS REACTION FORCE 1FY
VARIABLE 6 IS REACTION FORCE 11 FY

SUMMARY OF VARIABLES STORED THIS STEP AND EXTREME VALUES
VARI TYPE [DENTIFIERS NAME MINIMUM AT TIME MAXIMUM AT TIME

4 ESTR 5 11 5 SB -0.1885E+05 0. 2750E 01 0.3408E+05 0 3999E-02

5 RFOR 1 FY 1 FY -92.23 0.3651E-01 163.6 3503€-02
6RFOR 11 FY 11 FY  -66.70 0. 27OOE 01 135.6 0 4495€-02
Wik ROUTINE COMPLETED *vv* (P = 103.150
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stk ANSYS INPUT DATA LISTING (FILELS) ok

/OUTPUT PS716X19.RES

PREP7
é;ﬁT%E _POISON SHEET 30 DROP ANALYSIS 7/16" X 19 1/16™ 0 DEG.

£T.2.2L..

EX.1.25. 8E6
NUXY.1.0.29
DENS.1.0.000725
GAMMA.0.02,20

(*++ REAL CONSTANTS
R.1.0.44.0.0071.0.44
C*** NODES

N.1.0.0
N.11.19.0625.0
FILL

C*** ELEMENTS
E.1.2

EGEN.10.1,-1
ITER.1.1.1
CHx eogngm CONDITIONS

.3
C** INITIAL CONDITIONS AT REST
TIME.O
ACEL..0

LWRITE

TIME.0.3E-3

C*** LOADING STEP 1
ACEL . .82690
ITER,20.0.1

LWRITE

C*** LOADING STEP 2
TIME.0.48E-3
ITER.20.0.1
ACEL.,37094

LWRITE

C*** L OADING STEP 3
TIME.15.8E-3
ACEL.,37094
ITER.100.0.1

LWRITE

C*+* OADING STEP 4
TIME.30.3€E-3
ITER.25.0.1
ACEL..0.0

LWRITE

C** | QADING STEP 5
TIME.0.05
ITER,200.0.1

LWRITE

SLOAD, 1

AFWRITE

FINISH

/LNFREQ.S
/INPUT, 27

FINISH

/POST26 .
FILE.10
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DISP.2.6.UY.UY

DISP.3.11.UX,UX

/GRAPH, LABX, SEC.

/GRAPH.LABY, IN.

JTITLE.7/16% X 19 1/16" POISON SHEET 30" 0 DEG. SIDE DROP DISPLACEMENT
/SHOW.PLOTL. .1

PLVAR.2

EXTREM.2

/SHOW.PLOTZ. .1

/STRESS. .5
TIME.50E-3
NSTRES. 100

END

FINISH

/POST26
ESTR.4.5.11.S8
RFORCE.5.1,FY
RFORCE.6.11.FY
/SHOW_PLOT3. .1
/TITLE.7/16" X 19 1/16" POISON SHEET 30° 0 DEG. SIDE DROP BENDING STRESS
/GRAPH. LABY . PSI
PLVAR.4
Ty
/TITLE, 7/16“ X 19 1/16* POISON SHEET 30° 0 DEG. SIDE DROP END REACTIONS
/GRAPH. LABY . #/IN
PLVAR.5,6
EXTREM.S.6.1
FINISH

/QUTPUT

/EQF
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seicickaicer  ANSYS QUTPUT DATA LISTING kbt

*x ANSYS REV 38122-PC/LIN-4.4 CP= 7.74(Q *re+
FOR SUPPORT CALL ROBERT QUINN PHONE (408) 281-6151  TWX

NEW TITLE= POISON SHEET 30° OROP ANALYSIS 7/16" X 19 1/16” 0 OEG.
VARIABLE 2 IS 6 UY

VARIABLE 3 IS 11 WX

SUMMARY OF VARIABLES STORED THIS STEP AND EXTREME VALUES
VARI TYPE [DENTIFIERS NAME MINIMM AT TIME MAXIMUM AT TIME

2 DISP 6 Uy 6 Uy -0.2170 0.1426€ - 01 0.9285€-01 0.3867€-01
30ISP 11 UX 11 UX -0.1774€-17 0.3121E-01 0.1578E-16 0.3299E-03

VARIABLE 4 IS ELEMENT 5 ITEM 11 NAE=5 SB
VARIABLE 5 IS REACTION FORCE 1 FY
VARIABLE 6 IS REACTION FORCE 11 FY

SUMVARY OF VARIABLES STORED THIS STEP AND EXTREME VALUES
VARI TYPE IDENTIFIERS NAME MINIMM AT TIME MAXIMUM AT TIME

4 £STR 51 5§ S -0 15285*05 0 3851€-01 0.3482E+05 0. soggg 82

5 RFOR 1 FY 1 FY .92, 0.2900E-01 208.0
6RFOR 11 FY 11 FY  -70. 96 0.3900E-01 167.7 0 4509€-02
wiriice ROUTINE COMPLETED **+ (P = 96.230
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A-2.10.4 Oblique Drop Evaluation

The drop orientations for which the IF-300 Channelled BWR
Fuel Basket have been analyzed are consistent with those
employed in the IF-300 18-Cell BWR Fuel Basket design
analysis documented in the Volumes 1 and 2 of this report
[(A-2.10.1-2]. Specifically, the Channelled BWR Fuel
Basket is analyzed for the 0°, 45°, and 90° orientation
side drops, and the top and bottom end drops. The
hypothetical drop accident conditions specified in
10CFR71 [A-2.10.1-1] §71.73(b) (1) requires evaluation of
the drop be performed for the orientation for which
maximum damage is expected. This has been interpreted to
mean that the evaluation of the basket must include
consideration of oblique drop orientations and subsequent
slap-down. The purpose of this appendix section is to
demonstrate that the drop orientations considered in the
analysis of the IF-300 Channelled BWR Fuel Basket are
mora severe than the oblique drop orientations.

1. Evaluation Approach

The IF-300 cask drop decelerations are evaluated
for side drops, corner drops, and oblique drops
with subsequent slap-down. The drop deceleration
values are developed using the program SCANS [A-
2.10.1-18), which uses the cask geometry, weight,
and impact limiter stiffness to develop
decelerations for the cask under a variety of
impact angles for a 30 foot drop.

The cask 1is analyzed for two side drop
orientations, 0° and 180°. The 0° orientation is
chosen since the 0° orientation side drop analysis
resulted in the highest spacer disk stresses of the
three side drop cases evaluated in Section A-2.7.
The 180° orientation is also considered since the
geometry of the basket for the 180° orientation is
identical to the geometry for 0° orientation.

The cask is also analyzed for a variety of oblique
drops. For the 180° orientation, an evaluation is
performed for angles of 15°, 30°, 45°, 60°, and 75°
from horizontal. The 15° through 60° orientations
include initial impact and subsequent slap-down;
the 75° case is the cask corner drop (i.e. cask
center of gravity over corner), and no subsequent
slap-down is evaluated.

For the 0° orientation, an oblique drop evaluation
is performed for an angle of 15° with subsequent
slap-down. This impact and slap-down occurs on the
valve box fins on the top side of the IF-300 cask
body. At angles of 30° or more, the initial cask
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impact will be on the cask end fins. The rotation
following the initial impact will result in the
valve box fins closest to the initial impact end
impacting, followed by continuing cask rotation and
impact of the other set of valve box fins. This
slap-down sequence results in the rotational energy
being removed in two impacts instead of one, and
therefore it is expected that the resulting
decelerations will be less severe than those for
the 180° orientation slap-down. Therefore oblique
drops for the 0° cask orientation are not evaluated
for angles from 30° to 75°.

Development of Impact Limiter Stiffness

The force/displacement data for the impact limiters
used in the SCANS program is derived based on the
energy absorption capability of the IF-300 impact
limiter fins. Due to the unsymmetrical nature of
the IF-300 cask impact limiter fins, the derivation
of the force/displacement data is required for each
cask orientation considered.

Since the depleted uranium shield blocks are
located at the top end of the basket assembly, the
oblique drop is assumed to occur with initial
impact on the bottom of the cask with slap-down on
the top end. For the 180° orientation, force-
deflection curves are developed for the 0°, 15°,
30°, 45°, 60°, and 75° angles of impact with
respect to horizontal for the cask bottom impact
fins, and for 0° and 15° for the top impact £fins.
For the 0° orientation, force-deflection curves are
developed for the 0° and 15° angles.

The methodology used to derive the force/
displacement relationships is the same as that used
in Volumes 1 and 2 of this report [A-2.10.1-2]. A
summary of the methodology and the application of
the methodology to the development of the force-
deflection curves for the IF-300 impact limiter
fins are provided in the following sections.

1. Force-Deflection Curve Development Methodology

The force-deflection relationships €for the
various cask orientations are derived from
stress-time relationships developed in the
Volumes 1 and 2 of this report [A-2.10.1-2].
Fins inclined less than or equal to 10° from
the impact surface (7 s 10°) will form a
double hinge. All others will form a single
hinge (({A-2.10.1-2], p. 5-29). Fins
experiencing single hinge bending are assumed
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to absorb half the energy of fins in double
hinge bending [A-2.10.1-19] and do not
experience the peak stresses developed in
buckling. The stress in impact limiters
experiencing double hinge bending builds to a
peak stress of 90 ksi, at which time buckling
occurs [A-2.10.1-2]. Following buckling, the
impact limiter stress is "governed by the
static yield stress" ([A-2.10.1-2], p. V1-15).
The static yield stresses for the impact
limiter materials are taken as:

304ss: S, = 40 ksi

([A-2.10.1-2], Figure 5}
216SS: Sy = S0 ksi

([A-2.10.1-20],

Type XM-17)

The force time history provided in
(A-2.10.1-2] is converted to a force-
deflection curve by multiplying the time at
which the stressoccurs by the impact velocity.
For the 30 foot drop case considered in this
analysis, the relative deflection is
calculated as:

(V) (t)
(44 x 12) (t) = 528t inches

Using this information, the resulting stress-
displacement curves for the 304SS and 216SS
impact limiter materials are shown in Figures
A-2.10.4-1 and A-2.10.4-2, respectively. The
forces corresponding to the stresses 1in
Figures A-2.10.4-1 and A-2.10.4-2 are
calculated as:

F = Ao

where:
A = (Left) (t)
Lyt = Effective fin width
= (L, + 2L,)/3 double hinge bending
~ ([a-2.10.1-2],
o p. 5-29)
= Ly - single hinge bending
({A-2.10.1-2],
p. 5-39)
L, = Outer hinge width
L, = Inner hinge width
t = fin thickness
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c = stress of the fin material
corresponding to deflections

(Figures A-2.10.4-1 and A-2.10.4-2).

The hinge 1lengths, L,, L and Lg,, are
determined based on the cask orientation and
fin geometry associated with each drop case,
as described 1in further detail in the
following sections.

180° Cask Orientation (Bottom), Oblique Drops

The oblique drop angles considered in the
analysis range from 15° to 75°, in increments
of 15°. The cask orientation and end impact
limiter 'geometry are shown in Figures
A-2.10.4~-3 through A-2.10.4-5. The impact
limiter angle with respect to horizontal (i.e.
the impact angle) is defined by:

T = v(¢/90°)
where:

¥ = - Cask angle with respect to vertical
¢ = Fin orientation angle, from 0°
(impact limiter #1)
T = Fin impact angle with respect
to vertical

The hinge 1lengths, and consequently, the
energy absorption, depend upon the cask
orientation and the fin geometry. Based on
the impact 1limiter geometry, the crush
deflection, §,, assuming a maximum deflection

of d - 2t, can be calculated by:

§, = (d)cos(¢) - 24.75(1-cos¢)siny

The force deflection data for the bottom and
top end impact limiters impacting at oblique
angles is derived by summing the forces
developed by the individual fins at the
respective deflections, at which the fins
impact.

180° Cask Orientation, 0° Impact
Since the outer radius of the structural rings

extends 1" beyond that of the end impact
limiters, the four structural rings and the

partial structural ring will impact initially,
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and consequently, tha first crush increment ($§
= 0" to 1.0") will involve only the structural
rings. The structural rings are made of
21688, for which the force-deflection data is
derived using the @ stress-deflection
relationship shown in Figure A-2.10.4-2.

For the 0° side drop case, the four structural
rings and the partial ring will impact at the
same tima. Assuming that the load will be
distributed equally between all 5 rings,
equivalent force-deflection relationships for
each end of the cask are calculated assuming
the stiffness of the partial ring |is
distributed equally to each end of the cask.
Consequently, the total number of fins per
side is assumed to be 2 1/2.

The effective hinge length, L4, of the
structural rings, shown in Figure A-2.10.4-6,
for the 0° orientation is:

L, = 2(31.75")sin(0,/2)

8,/2 = cos![(31.75-(0.35) (7)) /31.75)
= ' 45.,3°

L, = 24.46"

L, = 2(31.75")sin(8,/2)

=

~
~
!

cos?[(31.75-7+2(1.25))/31.75]
61.75°

L, = 32.59"
Ly = [(2(24.46) + 32.59]/3 = 27.17"

The total effective cross-sectional area of
the structural fins acting at each end is:

A = 2.5(27.17) (1.25) = 85.0 in?

Tha force-deflection data for the 0° cask
orientation 0° side drop cases are derived
using the stress-deflection relationships
shown in Figures A-2.10.4-1 and A-2.10.4-2 for
the respective fin material types. All crush
increments following the initial crush
increment include bending of the cask end
impact limiters. Therefore the total energy
absorbed in bending is the sum of the energy
absorbed by the cask end impact limiters, as
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described in Section A-2.10.4.1 previously,
and the energy absorbed by the structural
rings.

In several cases, a 0° secondary impact angle
is used in the -SCANS analysis. The SCANS
analysis results show that, at shallow angles,
the cask tends to pivot about a center of
rotation near the . bottom of the cask.
Consequently, all the structural rings will
contribute to the energy absorption associated
with the secondary impact. The velocity of
the secondary impact consists of translational
and rotational components. The effective
stiffness provided by each fin is assumed to
be proportional to its corresponding impact
velocity. Assuming the rotational velocity is
dominant, the stiffness associated with each
structural ring is assumed to be proportional
to the moment arm from the point of rotation.
Assuming the point of rotation to be located
at the bottom end impact limiter, and that the
two structural rings near the top of the cask
are fully effective, stiffness contributions,
K,, provided by each ring are:

K, = 4a/L

where:

d = distance from cask top to structural
ring n :

L = distance from cask bottom (rotation
point) to center of top end valve
box span

K, = 26.375/174.1875 = 0.151

K = 42.5/174.1875 = 0.244

K, = 104.1875/174.1875 = 0.598

K, = 166.125/174.1875 = 0.954

K, = 182.25/174.1875 = 1.046

LK ‘ = 2.993

-~ 3.0

The results show that the equivalent
stiffness, and consequently the resisting
force, of approximately three structural rings
is provided for the initial crush increment of
the secondary impact. Consequently, the
force-deflection data for the secondary impact
at the cask top end is derived as described
previously, assuming the equivalent of three
structural rings exist at the cask top end.
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If all of the energy is not absorbed in the
initial primary and secondary impacts, the
bottom end will impact for a second time.
Since an equivalent stiffness of three
gtructural rings is used for the secondary
impact at the top end, an equivalent stiffness
equal to the balance (i.e. 2 structural rings)
will be used to develop the force-deflection
data for a secondary impact at the cask bottom
end.

0° Cask Orientation Impacts

Since the slap-down effects at shallow angles
relative to horizontal vary little from larger
angles, as shown for the 180° orientation
results, and since at angles larger than 15°
the end impact limiters will impact initially,
only angles of 0° and 15° from horizontal are
considered for the geometry associated with
the valve box impact limiters for the 0° cask
orientation slap-down analysis. At shallow
angles (7 s 15°), only the impact limiters
surrounding the valve boxes are assumed to
contact the impact surface. Since the top and
bottom valve box impact limiter geometry is
jdentical, the same force-deflection data
applies to both ends. To simplify the
analysis, the energy absorption data for the
valve box impact limiters is applied at the
location of the cask end impact limiters.
This approach will yield conservative results
since the moment arm used in the analysis is
larger than the actual moment arms, resulting
in conservatively large rotational components
of the secondary impact velocity.

The impact limiters surrounding the valve
boxes consist of two 1%" thick structural fins
and several smaller fins attached to the valve
boxes (Figure A-2.10.4-6). The outer and
inner hinge lengths, and consequently the
effective hinge length of the structural fins,
remain constant for all angles, Yy, considered
in this analysis. Therefore, the structural
fin hinge lengths are:

L, = 31.4" + 2(0.35(16")) = 58.0"
L, = 31.4" + 2(16"-2(1.25")) = 42.6"

Lo = [2(42.6) + 58.01/3 = 47.7"
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The hinge lengths of the valve box impact
limiters for the angles being considered are
given by the equations:

14.625"

L, = -
1 siny

. __0.35d
° sin(90-y)

The maximum possible crush deflection, 8., ©of
the valve box impact limiter fins, as shown in
Figure 2.10.4-7, is:

b = X, + (7.0" - 2(0.5625"))sin(y)

where:

X, = ¥,sin(90-y) = 3.6"sin(90-Y)

3 1.25 /"
Y, = 24.7tan5° + — + —== = 3,60
1 ns 16 cosS°® 3

The valve box impact limiter fins will impact
when the outer structural ring has crushed a
distance X,. The inner structural ring will
impact if the crush distance reaches a
distance X, (Figure A-2.10.4-7) given by the
equation:

X, = Y,sin(90-y) = (3.6+14.625+3/16+24.7tan5") sin(90 -y)

The angle of the valve box impact limiter fins
with respect to the impact surface, 7, is
given by:

7 = ¢(y/90)

The angle of the inner and outer structural

rings, 7Tsy and Tgo, with respect to the impact
surface are:

Terr = |85° - vl

) Tsro = |95° - 'Yl

A-2-327



NEDO-10084-4
March 1995

Those fins for which the angle 7 is less than
10°, are assumed to experience double hinge
bending. Those fins for which 7 is greater
than 10° are assumed to experience single
hinge bending.

The valve box impact limiters and structural
rings are made of 216SS. Therefore, the
force-deflection data are derived using the
stress-deflection relationship given in Figure
A-2.10.4-2. The resulting force-deflection
data used in the SCANS [A-2.10.1-18] program
for the 0° cask orientation 0° and 15° impact
angles are shown in Figures A-2.10.4-8 and A-
2.10.4-9.

Oblique Drop Evaluation Results

The resulting maximum decelerations for the side
and oblique drops evaluated, accounting for slap-
down effects, are reported in Table A-2.10.4-1.
The results show that the 0° cask orientation side
impact (0° angle with respect to the horizontal)
load case imparts the highest deceleration loading
to the IF-300 basket asgssembly, consistent with the
basis for the analysis in Section A-2.7. The
maximum slap-down decelerations are significantly
less than those for the straight side drop.
Therefore it 1is concluded that the side drop
decelerations represent a bounding loading
condition for the oblique drop slap-down loads, and
therefore the basket need not be evaluated for
slap-down loads.
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Table A-2.10.4-1

Maximum Deceleration Loading

MAXIMUM DECELERATIONS

IMPACT ANGLE (in/sec?)
CASK WITH RESPECT
ORIENTATION | TO HORIZONTAL BOTTOM END TOP END
, (PRIMARY (SECONDARY
IMPACT) IMPACT)
114.8
67.1
180° °
(BOTTOM 30 26.9 67.4
IMPACT) 45° 33.0 67.4
60° 46.4 32.8
75° 81.6 N/A |
0° 0° 211.5 211.5 |
(TOP IMPACT)
15° 124.4 124.4
B e e e ———
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Figure A-2.10.4-1

Stress-Deflection Relationship for 304SS Impact Limite
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Figure A-2.10.4-2

Stress-Deflection Relationship for 216SS Impact Limiters
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49.3in, OD OUTER SKELL

Figure V4-2.10.4-3

End Impact Limiter Orientations
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Figure A-2.10.4-4

Cask Orientation for Oblique Drops
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Figure A-2.10.4-6
Valve Box Impact Limiter Geometry
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Figure A-2.10.4-8

Force-Deflection Data, Top and Bottom Impact Limiters
0° Cask Angle wrt Horizontal, 0° Cask Orientation
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Force-Deflection Data, Top and Bottom Impact Limitexs
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THERMAL EVALUATION

The thermal analyses of the IF-300 shipping cask with the
Channelled BWR Fuel Basket is described in this chapter.
The Channelled BWR Fuel Basket contains 17 BWR fuel

assemblies. The design basis fuel assemblies have a
maximum burnup of 35,000 MWD/MTIHM and a total design
basis heat load of 40,000 Btu/hr [A-3.6.1-1]. This

corresponds to a maximum decay heat rate of 2,353 Btu/hr
per fuel assembly.

The controlling thermal analyses presented in this report
assume that the IF-300 Cask is used in the "dry" shipping
mode [A-3.6.1-1). The thermal analyses are not based on
specific fuels but rather on an enveloping "design basis"
configuration that results in an analyzed upper limit on
the cask thermal capacity. The cask is intended as a
general purpose packaging and, as long as the design
basis conditions are not exceeded, will function
adequately and safely for any BWR fuel that may be placed
in the cavity fuel baskets. As discussed in Chapter
A-1.0, the IF-300 Cask body is unaffected by the use of
the Channelled BWR Fuel Basket. The purpose of the
thermal analyses presented herein is to demonstrate that
the IF-300 Cask with the Channelled BWR Fuel Basket
provides suitable heat dissipation to maintain the heat
removal capacity of the loaded IF-300 Cask.

Discussion

The principal design  features and operating
characteristics of the IF-300 Cask with the Channelled
BWR Fuel Basket are the same as with the 18-Cell BWR Fuel
Basket [A-3.6.1-2)]. The operations of all the subsystems
(i.e., expansion tanks for liquid neutron shield and
others) are not affected by the Channelled BWR Fuel
Basket.

Thermal Design Criteria

The maximum fuel cladding temperature criteria for the
design basis BWR fuel is 1200°F which provides sufficient
margin to ensure that cladding failure by creep rupture
will not occur for all design basis conditions. This
1200°F temperature limit is based on the data presented
in Figure A-3.1-1 [A-3.6.1-2]. The minimum cask cavity
relief pressure is 350 psig and the design pressure of
the IF-300 Cask is 400 psig [A-3.6.1-2]. In addition,
the IF-300 Cask neutron shielding cavity is provided with
a 200 psig pressure relief valve to provide overpressure
protection [A-3.6.1-2]. A minimum cooling time of 3
years is assumed with 35,000 MWD/MTIHM burnup in the
analysis to determine the bounding radiological and
thermal source strengths in the cask cavity. A maximum
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design basis heat load of 40,000 Btu/hr is conservatively
used in the thermal analyses. The resulting maximum
decay heat rate for the BWR fuel is 2,353 Btu/hr per fuel
assembly. To prevent freezing of the neutron shielding
water, an antifreeze solution of ethylene glycol, or
equivalent, is added to form a 50/50 volume percent
mixture for cask operations as low as -40°F ambient.
Hence, there is no requirement for minimum heat load in
the cask cavity.

A-3.1.2 Design Basis Conditions
Four enveloping conditions of operation are evaluated.
The characteristic features of each of these conditions
are summarized in Table A-3.1-1. All of the analyses
presented are for a total decay heat load of 40,000
Btu/hr and dry shipments with an inert cover gas.
A-3.1.3 Results of Design Basis Therma alyse
The analytical results obtained from evaluating the
design basis conditions are summarized in Table A-3.1-2.
They are based on the use of the thermal analysis modules
HTAS1 ([A-3.6.1-3] and HEATING6 [A-3.6.1-4] in the SCALE
computer program system [A-3.6.1-5] to obtain cask and
fuel rod cladding temperature distributions.
Table A-3.1-1
Enveloping Design Basis Thermal Conditions
Operating Condition
30-Minute 3-Hour
Parameter Nog‘V Fire Post Fire PFE'?
Neutron Shielding Water Air Air Air
Cavity Contents
Solar Heat Load No (3) No(4) Yes Yes
Ambient Temp., °F 130 1,475 130 130

Notes:

RN NS

Normal operating condition.

Post fire equilibrium.

Cask enclosure in place.

Not significant during fire transient.

A-3-2
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Table A-3.1-2

Design Basis Thermal Analysis Results

Parameter

Ambient Temp.,
°F

. Cavity Heat
Load, Btu/hr

Max. Barrel
Centerline
Temp., °F

Max. Outer
Shell Center-
line Temp., °F

Inner
Cavity Center-
line Surface
Temp., °F

Max. Cladding
Temp., °F

Maximum Inner
Cavity
Pressure, psig

Maximum Inner
Cavity Pressure
with All Fuel
Rods Rupture,

psig

NOC
130

40,000

194
199
207
€85
30.4

76

30-Minute Fire
1,475

40,000

1,281

497

340

<769

<242

295

A=3-3

3-Hour Post Fire
130

40,000

249

397

407

769

242

295

EFE
130

40,000

215

319

327

<769

<242

295
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Summary of Thermal Properties of Materials

The thermal properties of the IF-300 Cask materials used
in the HTAS1/HEATING6 modules of the SCALE computer
program system are summarized herein. HTAS1 has a built-
in library of material properties for various cask
materials. The material properties of IF-300 Cask
materials are given in Volumes 1 and 2 [A-3.6.1-2]. The
material properties given in Volumes 1 and 2 and HTAS1
are compared and in all significant cases bounding values
are used in the thermal analyses. Of primary importance
to thermal analyses are the four material and surface

properties:

thermal conductivity (Btu/hr-ft-°F)
density (lbm/ft?)

specific heat (Btu/lbm-°F)

surface emissivity

~" v R

Values of the cask material properties K, p, and C are
given in Table A-3.2-1 and the values of surface
emissivity are given in Table A-3.2-2.
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Table A-3.2-1

aterjal operty Summa

Trans. Conductivity Specific Heat

Material Density Temp. Temp (Btu/ Temp (Btu/
Name (1b/£t’) (°F)  (°F) hr-ft°F) (°F) 1b°F) Refs.?
DURANIUM® 1190 2070 100 14.3 32 0.0275 2,3
300 15.9 662 0.035
500 17.4 1225 0.048
800 19.6

1200 22.5

SST304 491 2552 32 8.1 32 0.12 3
212 8.7 752 0.135
392 8.7
572 9.4
752 10.0

1112 11.0
1472 13.0

XM-19 (4) 2552 100 8.7 (4) (4) 6
200 9.3
300 9.8
400 10.4
500 10.9
600 11.3
700 11.8
800 12.2
900 12.7

H20CONV® 60 (6) 150 14.75 32 1.0072 3
200 17.33 68 0.9986
250 19.15 104 0.9978
300 20.83 140 0.9992
400 23.35 176 1.0021

212 1.0068
248 1.0149
284 1.0228
320 1.0369
356 1.0548
392 1.0758
428 1.1009
464 1.1357
500 1.1818
537 1.2437
572 1.3678
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Table A-3.2-1
Materjal Property Summary
(Concluded)
Trans. Conductivity Specific Heat
Material Density Temp. Temp (Btu/ Temp (Btu/
Name (1b/ft") (°F) A{°F) hr=-ft°F) (°F) 1b°F)
AIRCONV® 0.059 (6) - (5) 0.1 ~-6.67 0.24007
83.33 0.24016
173.33 0.24095
263.33 0.24214
353.33 0.24374
443.33 0.24584
533.33 0.24816
623.33 0.25196
713.33 0.25396
803.33 0.25676
893.33 0.25924
983.33 0.26215
1073.33 0.26495
1163.33 0.26774
1253.33 0.27035
1343.33 0.27264
1523.33 0.27701
ZIRCALOY (3) 3350 100 6.82  (4) (4)
200 6.89
400 7.11
600 7.37
800 7.64
ARGON (4) (6) 100 0.0105  (4) (4)
200 0.0120
300 0.0134
400 0.0148
500 0.0160
1,000 0.0215
FUEL See Section A-3.4.1.2.2
Notes:
1. Depleted Uranium.
2. Water with effective thermal conductivity simulating natural
convection. :
3. Air with effective thermal conductivity simulating natural
convection.
4. Not needed for steady state analysis.
S. Assumed constant.
6. Not applicable.
7. References are A-3.6.1-X, where X = number in this column.

1

A-3-7
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Table A-3.2-2

Emissivity Parameters

Emitter
Geometric
View Receptor

Condition Linkage Emisgivity' Ref. Factor Absorptivity
Normal End-to-Ambient 0.84 2 1.0 1.0
(Pre-Fire)

Side-to-Skid/ 0.83 2 0.55 0.25

Ducts

Side-to-Ambient 0.83 2 0.45 1.0
Fire Ambient-to-All 0.90 9 1.0 0.83

(1,475°F)

Post-Fire End-to-Ambient 0.83 2 1.0 1.0
and Final

Side-to-Ambient 0.83 2 1.0 1.0
All Stainless Steel- 0.312 10,11 1.0 1.0

to-Zircaloy

Stainless Steel- 0.587 10 1.0 1.0

to-Ambient

Stainless Steel- 0.415 10 1.0 1.0

to-Stainless

Steel

Zircaloy-to- 0.25 11 1.0 1.0

Zircaloy

Zircaloy-to- 0.40 11 1.0 1.0

Ambient o
Note
1. Real or effective emissivity.



A-3.3

A-3.4.1

NEDO-10084-4
March 1995

Technical Specifications of Components

Channelled BWR Fuel Basket contains Type 304, and XM-19
stainless steel, and ASTM A-887 borated stainless steel
with transition temperature of 2552°F [A-3.6.1-3]. The
Channelled BWR Fuel Basket also contains depleted uranium
with transition temperature of 2070°F. The maximum fuel
rod temperature criteria for the General Electric BWR
fuel is 1200°F [A-3.6.1-2]. The temperatures resulting
from 10CFR71 [A-3.6.1-9) normal and accident conditions
fall well within the above temperature limits.

The technical specifications of the IF-300 Cask
components [A-3.6.1-1 & 2] are not affected by the
Channelled BWR Fuel Basket.

Thermal Evaluation for Normal Conditions of Transport

This section presents the thermal analyses of the IF-300
Cask with Channelled BWR Fuel Basket for the enveloping
normal conditions of transport. The thermal conditions
considered are those specified in 10CFR71, Section 71
[A-3.6.1-9], except that a conservative value of 130°F
ambient temperature is used instead of the required value
of 100°F. The cask is mounted on the skid in its normal
position (horizontal orientation) with natural convection
heat transfer on the cask surface. When transported on
its skid, the IF-300 Cask is shielded from direct solar
heat gain by its retractable enclosure [A-3.6.1-2].
Therefore, the solar insolation during normal conditions
of transport need not be included in the analysis.

The inner cask cavity is gas-filled and the neutron
shielding cavity is water filled. Heat dissipation is by
convection and radiation from the fuel to the cavity
walls, conduction through the cask body, convection
across the neutron shielding containment, and a
combination of natural convection and radiation from the
cask exterior to the environment and the skid. The
analytical models used in thermal evaluation during
normal conditions of transport are described in Section
A-3.4.1,

Thermal Models

Two thermal models are utilized to perform the thermal
analyses of the IF-300 Cask with Channelled BWR Fuel
Basket. .The first model uses control module Heat
Transfer Analysis Sequence Number One (HTAS1) [A-3.6.1-3]
and functional module Heat Engineering and Transfer in
Nine  Geometries (HEATINGS) (A-3.6.1-4] in the
Standardized Computer Analyses for Licensing Evaluation
(SCALE) computer program system [A-3.6.1-5] to calculate
the temperature distribution in the IF-300 Cask body
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layers for the operating conditions listed in Table
A-3.1-1. The second model uses module HEATING6 and the
results of the first model as boundary conditions to
calculate the detailed temperature distribution in the
Channelled BWR Fuel Basket components and the maximum
fuel rod cladding temperature.

1.

Cask Analytical Model Using HTAS1

The HTAS1 control module was developed for the
United States Nuclear Regulatory Commission to
perform standardized thermal analyses on a class of
nuclear fuel shipping containers which can be
modelled by a combination of homogenous, right
circular cylinders. HTAS1, a control module in the
SCALE package, uses the HEATING6 functional module
to perform the prescribed thermal analysis. The
nuclear fuel shipping container must be composed of
acceptable combinations of zones consisting of cask
inner cavity, an inner shell, gamma shielding, an
outer shell, a neutron shield, a water jacket, and
impact 1limiters. Thermal properties for the
materials in each zone may be extracted from a
material property library supplied with the code or
may be supplied by the user. The desired thermal
analysis of the nuclear fuel shipping container is
defined by an analytical sequence composed of one
or more of the following calculations chosen in an
acceptable order: an initial steady state; a
prefire steady state; a fire transient; a post-fire
transient; and a final steady state. Each
calculation in an analytical sequence specifies the
type (steady state or transient), the ambient
temperature, the duration of any transient, and the
heat transfer mechanisms at the surface of the
model. Selected portions of the model (e.g.,
impact limiters, water in neutron shield during
accident) may be deleted at certain points in an
analytical sequence to simulate changes in the
nuclear fuel shipping container during an analysis.
The model and analytical sequence are described to
HTAS1 using free-form, keyword-oriented data making
extensive use of defaults. The default values are
chosen to match those specified by 10CFR71. HTAS1
generates the HEATING6 input data necessary to
model each calculation in an analytical sequence
and transfers control to the SCALE driver which
accesses the HEATING6 functional module to perform
the desired analysis. It uses the final
temperature distribution from the previous HEATING6
thermal analysis as an initial temperature
distribution for the current thermal analysis.

A-3-10
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The keywords for the zones of the HTAS1 analytical
model of the IF-300 Cask with the Channelled BWR
Fuel Basket are shown in Table A-3.4-1. The HTAS1
model of the IF-300 Cask during normal conditions
of transport is shown in Figure A-3.4-1. The cask
dimensions used in this analysis are the same as
those specified in the existing IF-300 Cask
Certificate of Compliance [A-3.6.1-1]. The
analytical model consists of zones designated as
CAVITY, INNER SHELL, SHIELDING, OUTER SHELL,
NEUTRON SHIELD, and WATER JACKET as the cask zones.

The CAVITY zone in the model is the cask inner
cavity with a heat load of 40,000 Btu/hr under the
"DRY" shipping condition [A-3.6.1-1]. The INNER
SHELL zone in the model is the cask inner shell
modelled as Type 304 stainless steel. The
SHIELDING zone is the gamma shielding of IF-300
Cask modelled as depleted uranium. The OUTER SHELL
zone in the model is the cask outer shell modelled
as Type 304 stainless steel. The NEUTRON SHIELD
zone is the neutron shield modelled as water. The
WATER JACKET zone is the corrugated metal jacket
enclosing the neutron shield modelled as Type 304
stainless steel.

As discussed in the preceding paragraph, the cask
inner and outer shell are modelled as Type 304
stainless steel. The cask inner and outer shell
are actually fabricated of Types 317 and 216
stainless steel. The difference in thermal
properties of the modelled material and the actual
material are minimal (less than 2%). Therefore use
of the Type 304 stainless steel to model the inner
and outer shell is adequate.

The IF-300 cask neutron shield is filled either
with water or a 50/50 mix of water and ethylene
glycol. The analytical model uses the properties
of water for the neutron shield. As discussed in
the CSAR [A-3.6.1-2), the difference in thermal
distributions between water and a 50/50
water/ethylene glycol mixture is negligible under
the dry shipping condition. Therefore the use of
the properties of water for the neutron shield is
appropriate.

The analytical sequence utilized in HTAS1 for the
thermal evaluation for the normal conditions of
transport is the PREFIRE case. The thermal
analysis of the IF-300 Cask is performed for the
design basis normal operating condition described
in Section A-3.4, which is the same as PREFIRE case
'in HTAS1.
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The thermal properties of materials utilized in the
HTAS1 analytical model zones are taken from Tables
A-3.2-1 and A-3.2-2. To account for natural
convection from the corrugated surface of the water
jacket to the ambient during the PREFIRE case, the
following approach is used:

Convection from the corrugated surface of the
water jacket cannot be adequately modelled as
a fin due to the lack of a radial temperature
gradient across the corrugated surface.
Therefore the natural convection heat flow as
modelled by HTAS1 is given by the correlation:

Q, = h, (T, - Ta)he A (T, - T,)

where h, and h, are the natural convection
coefficient and exponent respectively, A is
the surface area, and T, and T, are the surface
and ambient temperatures. The surface area of
the corrugated water jacket is much larger
than that of a similar cylinder (2wnrL). The
actual surface area of the corrugated water
jacket is equal to a constant times that of a
cylinder of similar dimensions.

The constant by which h, is multiplied to
account for a corrugated surface is equal to
the ratio of the actual length of one period
of the corrugation to the axial length. The
cask dimensions utilized are taken from
Volumes 1 and 2 [A-3.6.1-2]. The axial length
of one period is 2.50 inches. The length of
one corrugation is equal to twice the straight
length plus 360 degrees of the curved portion.
The inside radius of the bend is 0.56 inches,
and the jacket is .125 inches thick. The
average radius is then .56 + .125/2 or .6225
inches. The length of the straight portion is

.5625 inches. The overall length is then
27w(.6225) + 2(.5625) = 5.036 inches. The
value of h, used in HTAS1 is 0.18. The

resulting value of h, used in the analysis to
account for convection from corrugated surface
is then:

0.18(5.036/2.5) = 0.363 Btu/hr-ft?-°F.

The geometric view factor from the side of the cask
to the skid is 0.55 and the view factor to ambient
is 0.45 (Table A-3.2-2). The receptor absorptivity
for the skid is 0.25 and for the ambient is 1.0
(Table A-3.2-2). The side emissivity including the
corrugated surface is 0.83 (Table A-3.2-2). The
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resulting emissivity from the water jacket during
the PREFIRE case (when the cask is on the skid) is
then:

€ = 0.83 [(0.55)(0.25) + 0.45] = 0.488

The IF-300 Cask has fins on the top and bottom cask
surfaces. These axial fins are modelled as
follows:

The fin geometries on the top and bottom axial
surfaces of the IF-300 Cask do not correspond
exactly to that of the HTAS1 fin library. The
surface area of the fins was calculated in
Table A-3.4-2 and an equivalent area was used
for a similar fin geometry from the HTAS1 fin
library. The fin type used is the straight

rectangular cross section fin. The total
surface area of the top and bottom fins is
29,694 sqg. inches. Therefore, the surface

area of the fins used in the analytical model
is 14,847 sq. inches at each end.

The fins in HTAS1 are assumed to run the
length of the outer shell surface at the end
of the cask. The average length of a fin is
2(4mx/3) or 21.01 inches. The thickness of
the fins used in the analytical model is 1.125
inches. The center-to-center spacing of the
fins is assumed to be 1.5 inches. The
equivalent height of the fin required for the
surface area of 14,847 in? is then 9.63 inches.

The following assumptions are used in the cask
thermal analysis:

A, Material thermal conductivities are varied
linearly with temperature per Table A-3.2-1.

B. Surface emittance and absorptance values are
held constant per Table A-3.2-2.

C. The cask is assumed to be horizontal during
all analytical sequences.

D. Thermal radiation between adjacent parallel

: cask surfaces characterized as infinite

parallel surfaces according to the following
correlation [A-3.6.1-8]:

1
[(1/e,) + (1/€;) - 1]

Eefiective
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The input file prepared for the HTAS1l model of the

PREFIRE case is 1listed in Section A-3.6.3. A
steady state temperature distribution for the cask
was achieved after 12 iterations. The HTAS1

results of this final iteration is also included in
Section A-3.6.3.

Basket Analytical Model Using HEATINGS6

The purpose of this analytical model is to perform
the thermal analysis of the IF-300 Cask with the

Channelled BWR Fuel Basket. The parameters
calculated include the peak fuel rod cladding
temperature, the spacer disk temperature

distribution and the average cask cavity cover gas
temperature. These parameters are calculated for
the normal conditions of transport described in
Section A-3.4.1.

The computer code HEATING6 [A-3.6.1-4] is used to
discretely model the IF-300 Channelled BWR Fuel
Basket. HEATING6 solves steady-state and/or
transient heat conduction problems in one, two, or
three dimensional Cartesian or cylindrical
coordinates; and is a functional module within the
SCALE computer program system [A-3.6.1-5] for
performing thermal analyses on problems arising in
licensing evaluations of spent fuel shipping casks.
The thermal conductivity, density, and specific
heat may be both spatially and temperature
dependent. The heat generation rates may be
dependent on time and position. Boundary
conditions which may be applied along surfaces of
an analytical model include specified temperatures
or any combination of prescribed heat flux, forced
convection, natural convection, and thermal
radiation. Models are also available to simulate
the thermal fin efficiency of certain finned
surfaces. In addition, the user may specify
radiative heat transfer across gaps or regions
which may be embedded in the model. The boundary

condition parameters may be time- and/or
temperature-dependent. The mesh spacing may be
variable along each axis. The input/output

features of HEATING6 were designed to be compatible
with that of the other functional modules within
the SCALE computer program system. HEATING6é may
also be used as a stand-alone, heat transfer
analysis code. The cask temperatures used as input
(applied as constant temperature boundary
condition) in this analysis were obtained using the
control module HTAS1 within the SCALE computer
program system as documented in Section A-3.4.1.1.

A-3-14
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The cask is assumed to be in the horizontal
position, with the channelled fuel assemblies
resting on the fuel cell openings in the basket
spacer disks. To determine the peak fuel rod clad
temperature for each case, the HEATINGé code is run
with an argon fill gas in the cask, and effective
thermal conductivity of the fuel as described in
Section A-3.4.1.2.2. Helium, nitrogen, and argon
are allowed by the IF-300 Cask Certificate of

Compliance [A-3.6.1-1]. Argon has the lowest
thermal conductivity as compared to helium and
nitrogen. The maximum fuel rod cladding

temperatures and temperature distribution in the
basket components calculated using argon as the
cask cavity cover gas is bounding for helium and
nitrogen as the fill gases. The average cask
cavity cover gas temperature is calculated by area
weighted averaging of the gas temperatures given in
the HEATING6 output.

The heat generated in the fuel region was assumed
to be transferred to the fuel assembly channel
walls by conduction, convection and radiation using
the effective fuel thermal conductivity. Heat is
transferred through the channels by conduction and
radiation only. Any convection heat transfer due
to cover gas between the fuel assembly channels and
the cask inner cavity is conservatively neglected.

The spacer disk temperature distribution, which is
used to determine thermal stresses in the spacer
disks and basket, is calculated by replacing the
cover gas regions .in the analytical model with
stainless steel. The key parameter in calculating
the thermal stresses is the temperature gradient
across the spacer disk. Due to the higher thermal
conductivity of steel, the gradients in the cask
for the cover gas regions replaced with steel case
are smaller than that of the cover gas filled cask.
Because the spacer disks are actually bounded by
the cover gas on both sides, the actual gradients
are greater than that calculated by replacing the
cover gas with stainless steel. Therefore, to
determine the temperature distribution in the
- spacer disks, the results of the argon filled and
cover gas replaced by steel cases are averaged.
This method provides a conservative temperature
gradient across spacer disks for the purpose of
calculating enveloping thermal stresses.

2. Description of HEATING6é Model of Basket

.The input parameters utilized in the HEATINGS6
analytical model of the Channelled BWR Fuel
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Basket are discussed herein. Input listings
of the initial runs for the argon filled and
argon replaced by steel during 1loss of
mechanical cooling (LOMC) conditions are given
in Section A-3.6.2. LOMC case is the same as
the normal conditions of transport case
described in Section A-3.4. The terminology
LOMC is a carryover from earlier work
(A-3.6.1-1 & 2), and is used for consistency
with the CSAR [A-3.6.1-2] terminology.

The HEATINGS model of the IF-300 Channelled
BWR Fuel Basket is shown in Figure A-3.4-2.
Because of symmetry, the basket is modelled as
a half cylinder. Regions 1 through 11
represent the fuel assemblies, assumed to be
homogenized over the insides of the channels
using appropriate heat transfer correlations
as discussed in Section A-3.4.1.2.2. Regions
14 and 15 represent the neutron poison panels.
The edges of the neutron poison panels have
been shortened slightly to coincide with the
fuel channels to reduce the computer core
required by the HEATINGS code while producing
conservative results. In addition, the narrow
(6.25 and 6.5 inch wide) neutron poison panels
are not included in the HEATING6 model of the
Channelled BWR Fuel Basket, and are replaced
in the model by the cavity cover gas regions.
This methodology is conservative for
calculating the temperature distribution in
the basket components and the maximum fuel rod
cladding temperature. The argon cover gas has
substantially lower thermal conductivity as
compared to the poison panels, resulting in
higher resistance to the heat flow out of the
fuel regions and increasing the temperature of
fuel regions. Regions 16 through 54 represent
the Zircaloy channels around the homogenized
fuel regions. Regions 101 through 112
represent the outer cavity cover gas regions.
Regions 201 through 223 represent the inner
cavity cover gas regions, and Regions 301
through 311 represent the cask inner liner.

The outside radius of the cask inner liner is
19.25 inches [A-3.6.1-2), which corresponds to
a perimeter of 60.476 inches for the half
cylinder. The outside perimeter of the shell
regions in the model is:

P = 2(2.719 + 6.725 + 5.278 + 3.382 +
5.358) + 14.888
61.81 inches
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“‘hich is close to the'actual shell perimeter.

The thickness of shell regions 303 through 305
and 307 through 309 has been reduced from the
0.5 inch shell thickness to 0.08 inches to
reduce the HEATING6 core required. Because
temperature gradients across the stainless
steel inner shell are very small due to its
high thermal conductivity, this change has no
impact on the temperature distribution in the
basket. The channels are assumed to be
centered on and in contact with the bottom
edge of the basket spacer disk fuel cell
openings, with the fuel assemblies smeared
along the inner edge of the channels. The
basket is assumed to be centered in the IF-300
Cask. During transport, the basket spacer
disks will be resting on the cask inner shell.
This assumption results in slight effects on
the temperature of regions 101 and 112 and has
a negligible impact on the overall results.

Fuel Region Thermal Conductivity

The effective thermal conductivity of the fuel
assembly inside the channels was determined to
account for the different fuel assembly
materials (UO,, zircaloy and argon), and to
include the combined effects of radiation,
conduction, and convection. The effective
thermal conductivity of the fuel used in the
jnitial run is taken from Reference 11, which
gives temperature dependent effective thermal
conductivity values within a modelled fuel
assembly. These initial values are:

Temperature Thermal Conductivity
(°F) (Btu/min- in* °F)
400 ~ 2.222E-03
500 3.056E-03
€00 : - 3.611E-03
700 4.444E-03
800 5.278E-03
200 6.389E-03

1000 7.639E-03

The effective thermal conductivities of the
fuel assemblies are iterated for each case
using the average channel wall temperature, T,,
and the maximum assembly temperature, T,. The
fuel assembly is modelled as a finite heat
generating slab of thickness 2a, surrounded by
the channel walls as shown in Figure A-3.4-4.
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The temperature difference between the fuel
center and the inside of the channel wall is
obtained from the correlation [(A-3.6.1-12]:

w2
p -7, =92
o " Te T Tk,

where X, 1is the effective fuel thermal
conductivity, gq" 1is the volumetric heat
generation rate (9.776E-03 Btu/min-in' from
Section A-3.4.1.2.3), and a is the half-width
of the assembly (2.639 inches from Section A-
1.3.2). Rearranging, the effective thermal
conductivity is given by:

qg”a?

ke str =7y

The average channel wall temperature is
conservatively calculated by averaging the
temperatures at the edges of the assembly
along the same vertical ard horizontal grid
lines on which the maxim.m temperature is
determined. The calculation of the effective
fuel conductivities for the normal conditions
of transport is shown in Section A-3.6.2. The
iterated conductivities are then inserted into
the HEATINGS input file as a tabular function
for the fuel conductivity. Iterations are
made until either the peak fuel region
temperature converges, or until the peak fuel
region temperature decreases with further
iterations (producing a conservative result).
The resulting converged values of the
effective thermal conductivity of the fuel
assemblies for the Channelled BWR Fuel Basket
arrangement inside the IF-300 Cask cavity are
given below, with the associated average
channel wall temperature,

EFFECTIVE FUEL THERMAL CONDUCTIVITIES

T, (°F) K (Btu/min-in-°F)
473.63 0.002150
473.63 0.002151
542.80 0.001814
542.89 0.001813
552.04 0.002484
552.66 0.002498
629.19 0.004269
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629.21 0.004271
655.17 0.005624
655.32 0.005643
683.85 0.012907
3. Decay Heat Generation
The design basis decay heat load in the IF-300
Cask cavity during dry shipment is 40,000
Btu/hr [A-3.6.1-1). The Channelled BWR Fuel
Basket design ‘allows for 17 BWR fuel
assemblies, each assumed to have the same
decay heat. - The active fuel length is
conservatively assumed to be 144 inches, and
the fuel assembly is assumed to be smeared on
the inside of the channel. The channel area
from Section 1.3.2 is (5.278 in)? = 27.857 in’.
The heat generation rate per unit volume per
assembly is then:
40,000/17

9 = 1124)(27.857) (60)

= 9,776E-03 Btu/min- in?

This is the value used in the HEATING6
channelled BWR Fuel Basket analytical model
for each fuel assembly.

Boundary Conditions

The following boundary conditions are used in
the analytical model:

1) A constant temperature on the outside of
the cask inner liner is assumed. The
temperature was determined in Section
A-3.4.1.1 using HTAS1 with the 40,000
Btu/hr heat load applied as a heat flux
in the cask cavity.

2) An insulated surface is used on the axis
of symmetry and on edges of the cask
shell regions which only exist in the
model due to the use of rectangular
elements in the analytical model to
approximate cylindrical geometries.

3) A radiation linkage between two parallel
zircaloy surfaces is used to model
radiation heat transfer between parallel
fuel assembly channel surfaces.

4) A'radiation linkage between a zircaloy

and a parallel steel surface is used to
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model radiation heat transfer between
fuel assembly channels and either poison
plate or «cask inner shell parallel
surfaces.

5) - A radiation linkage from stainless steel
to a gas surface is used to model
radiation heat transfer from the poison
plates to the surrounding gas regions.

6) A radiation linkage between two parallel
stainless steel surfaces is used to model
radiation heat transfer between poison
plates and/or the cask inner shell.

7) A radiation linkage from zircaloy to a
. gas surface is used to model radiation
heat transfer from the fuel assembly
channels to the surrounding gas regions.

The values of the heat transfer coefficients h,
for the zirconium to zirconium, zirconium to
steel, steel to gas and zirconium to gas
radiation boundary condition wused in the
HEATINGS model is calculated as follows:

h, is equal to the Stephan-Boltzman constant
() multiplied by the effective emissivity of
the surface ([A-3.6.1-4]. The value of o is
equal to 0.173E-08 Btu/hr-ft?-'R* (2.002E-13
Btu/min-in’*-'R*) ([A-3.6.1-4). The effective
emissivity, €. between two parallel surfaces is
given by,

1

Cotr * —47
1 1
—_———
e e, 1l

where ¢, is the emissivity of one surface and
€, is the emissivity of the opposing surface.

The emissivity of stainless steel is 0.587
(A-3.6.1-10]), and the emissivity of zirconium
is 0.4 (A-3.6.1-11]). The gas medium is treated
as transparent and its presence in the path of
radiation as a participating medium is
ignored.

The effective emissivity e, and the h, for the

zirconium to =zirconium radiation boundary
condition are then calculated as:
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€ = 1/((1/0.4) + (1/0.4) -1) = 0.25
and h, =0 * €q = 2.002E-13 * 0.25
= 5.005E~14 Btu/min-in?-'R
The effective emissivity €, and the h, for the

zirconium to steel radiation boundary
condition are then calculated as:

€q = 1/((1/0.4) + (1/0.587) -1) = 0.312

and h, =0 * €4 = 2.002E-13 * 0.312
= 6.246E-14 Btu/min-in’-R¢

The effective emissivity €, and the h, for the
zirconium to gas radiation boundary condition
are then calculated as:

€ = 1/((1/0.4) + (1/1.0) -1) = 0.4
and h, =0 * €q = 2.002E-13 * 0.4
= 8.008E-14 Btu/min-in’-'R'

The effective emissivity €., and the h, for the
steel to gas radiation boundary condition are
then calculated as:

€q = 1/((1/587) + (1/1.0) =-1) = 0.587
and h, =0 * €4 = 2.002E-13 * 0.587
= 1.175E-13 Btu/min-in’-'R'

These values of effective emissivities are
documented in Table A-3.2-2.

The maximum . inner cavity centerline
temperature predicted by the HTAS1 model in
Section A-3.4.1.1 during normal conditions of
transport is 207°F. However, a conservative
value of 229°F for the inner shell region is
used in this analysis.

Two consecutive analyses were performed for
each of the cask cavity filled with argon gas
cases before convergence of the maximum fuel
temperature was achieved. ' For the case with
the cask cavity cover gas replaced by steel to
calculate the spacer disk temperature
distribution, the temperature decreased

A-3-21



A-3.4.2

A-3.4.3

NEDO-10084-4
March 1995

significantly from the initial to the
subsequent analysis. Additional iterations
would have resulted in lower fuel temperatures
and therefore were not made.

The spacer disk temperature distribution was
determined by averaging the temperature
distribution obtained using the argon cover
gas and the argon replaced by steel cases.
The final steady state temperature
distribution for these cases is shown in
Section A-3.6.3.

The average argon temperature for the normal
conditions of transport case is calculated by
area weighted averaging of the argon filled
cask temperature distribution. This

calculation is shown in Section A-3.6.3. The:

results show that average argon (cover gas)
temperature in the cask cavity during normal
conditions of transport is 430°F.

3. Test Model

No test model of the IF-300 Channelled BWR Fuel
Basket is utilized.

Maximum Temperatures

The maximum steady state temperature distribution for the
IF-300 Cask body for normal conditions of transport is
included in Section A-3.6.3. The maximum centerline
inner cavity temperature predicted by the HTAS1
analytical model is 207°F, however a conservative value
of 229°F is used in Section A-3.4.1.2 to calculate the
maximum fuel rod cladding temperature. The maximum fuel
rod cladding temperature for normal conditions of
transport is 685°F based on the maximum inner cavity
surface temperature of 229°F.

The maximum centerline temperatures for all cask body
layers and maximum fuel rod cladding temperature is shown
in Table A-3.4-3.

Minimum Temperatures

The enveloping analysis performed for the normal
conditions of transport is based on a 130°F ambient
temperature and a design basis heat load of 40,000 Btu/hr
(A-3.6.1-2]. As stated in Volumes 1 and 2 [A-3.6.1-2],
the operation of the IF-300 Cask at -40°F would result in
fuel cladding temperatures which are significantly
reduced (approximately 253%) from those occurring at
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130°F. Therefore no further analysis for the fuel
cladding is required.

The minimum temperature distribution for the IF-300 Cask
with the Channelled BWR Fuel Basket occurs with no decay
heat load in the cask cavity (empty basket) and an
ambient temperature of -=40°F. Since the steady state
analysis of these conditions represents a trivial case,
no calculations are performed. Instead it is assumed
that all cask components would reach -40°F under steady
state condition.

Currently, there is no requirement for minimum heat load
in the IF-300 Cask cavity for the shipment of an empty
IF-300 Cask [A-3.6.1-1]). These requirements are not
affected by the Channelled BWR Fuel Basket.

Maximum Internal Pressures

Maximum cask internal cavity pressure for the normal
conditions of transport is the sum of the cover gas
pressure and residual water vapor pressure from water
that may remain in the cask after draining operations.
The cover gas (argon) pressure is assumed to follow the
ideal gas relationship. The average argon temperature is
430°F as calculated in Section A-3.4.1.2. Then the cover
gas pressure is given by:

P, T, 14.7 x (430+460)
P‘“ = r— =

T, (460+70)

J. By, = 24.7 psia

The contribution to the cask inner cavity pressure due to
residual water vapor pressure is determined using the
cask cavity wall temperature. For this evaluation, it is
conservatively assumed that the residual water
temperature is at the maximum cavity temperature of

229°F. The residual water vapor pressure |is
(A-3.6.1-13]:
Py = 20.4 psia

The total pressure in the cask inner cavity is the sum of
the partial pressures, i.e.,

Pm = Pgll + PV'P“

24.7 + 20.4 = 45.1 psia

30.4 psig
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For the normal conditions of transport, the maximum cask
cavity pressure of 30.4 psig is quite low in comparison
to the minimum cask cavity relief pressure of 350 psig
[A-3.6.1-2].

The maximum cask internal cavity pressure during normal
conditions of transport with all the fuel rods ruptured
is given in Section A-3.5.4.

aximum erma tresses

Maximum thermal stresses in the Channelled BWR Fuel
Basket for normal conditions are provided in Section
A-2.6.1.3 of this SAR.

valuation of Package Performance o orma onditions

of Transport

The component temperatures and pressures for the IF-300
Cask with Channelled BWR Fuel Basket for normal
conditions of transport show that they are all within
allowable limits for the respective materials. As an
input to Chapter A-2.0, the temperature for any component
is a minimum of -40°F with the basket empty (-20°F when
combined with other load cases), and a maximum of 229°F
for cask inner cavity surface, 199°F for the cask outer
shell, and 194°F for the neutron shield water Jjacket
(barrel). The temperature distribution of the spacer
disks is presented in Section A-3.4.1.2. The maximum
fuel rod cladding temperature is 685°F.

Stresses in the Channelled BWR Fuel Basket are all within
allowable 1limits for normal transport conditions.
Details of the stress and fatigue evaluations are
provided in Section A-2.6.1.3 of this SAR.

The maximum pressure in the cask cavity is 30.4 psig and

the average cover gas temperature in the cask cavity is
430°F.
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Table A-3.4-1

Kevwords for Zones in HTAS1 Model

Zone Keyword Material Name Material Description
CAVITY N/A Void

INNER SHELL SST304 Stainless Steel 304
SHIELDING DURANIUM Depleted Uranium
OUTER SHELL SST304 Stainless Steel 304
NEUTRON SHIELD H20CON Water, effective

conductivity
simulating natural
convection during
normal conditions of
transport

WATER JACKET SST304 Stainless Steel 304
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Table A-3.4-2

Fin Area Calculations

Top Head Cover Total Fin Area: 15858.25 sqg. in.
LARGER FINS SMALLER FINS
Dimensions, inches Dimensions, inches
Thick 1.125 Thick 1.5
Radial (total) 24.625 Radial (total) 14.875
Radial (leg) 6 Radial (leg) 6
Axial (total) 18.5 Axial (total) 15
Axial (leg) 9.5 Axial (leq) 6
Areas, sq. in. Areas, sq. in.
Top 27.70312 Top 22.3125
Bottom 6.75 Bottom 9
Outside 20.8125 Outside 22.5
Inside 10.6875S Inside 9
Face 287.9375 Face 143.25
Face 287.9375 Face 143.25
Total Area: 641.8281 sq. in. Total Area: 349.3125 sq.
Bottom Head Total Fin Area: 13836.25 sg. in.
LARGER FINS SMALLER FINS
“"Dimensions, inches Dimensions, inches
Thick 1.125 Thick 1.5
Radial (total) 24.625% Radial (total) 14.875'¢
Radial (legq) 6 Radial (legq) 6%
Axial (total) 17 Axial (total) 13.5'
Axial (leg) 8 Axial (leg) 4.5
Areas, sgq. in. Areas, sgq. in.
Top 27.70312 Top 22.3125
Bottom 6.75 Bottom 9
Outside 19.125 Qutside 20.25
Inside 9 Inside 6.75
Face 251 Face 120.9375
Face 251 Face 120.9375
Total Area: 564.5781 sqg. in. Total Area: 300.1875 sq.
Notes:
1. Estimated value based on upper head.
2. Assumed same as upper head.
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Table A-3.4-3

Cask Temperatures and Pressures
Normal Conditions of Transport

Parameter, Units

Value

Ambient Air Temperature, °F 130
Maximum Cask Cavity Heat Load, Btu/hr 40,000
Maximum Centerline Water Jacket Surface Temp., °F 194
Maximum Centerline Outer Shell Temperature, °F 199
Maximum Centerline Inner Cavity Surface Temp., °F 207
Maximum Fuel Rod Cladding Temperature, °F 685
Maximum Inner Cavity Pressure, psig 30.4
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FIGURE WITHHELD UNDER 10 CFR 2.390

Figure A-3.4-1

HTAS1 Model of IF-300 Cask During
Normal Condition of Transport
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Temgergture'Distribution in a
Heat Generating Slab for Fuel Region
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Hvpothetical Accident Thermal Evaluation

This section presents the thermal analysis of the IF-300
Cask with Channelled BWR Fuel Basket for the hypothetical
accident thermal conditions defined in 10CFR71.73(c)
[A-3.6.1-9]. The accident sequence considered is the
free drop and puncture tests followed by a 30 minute
exposure to a 1475°F fire thermal radiation environment
having an emissivity of 0.9, assuming that the cask has
an absorption coefficient of 0.83.

The cask is assumed to be separated from the skid. The
corrugated barrel surrounding the neutron shielding
cavity is assumed to be in place but ruptured due to a
drop accident. The cask cavity remains sealed due to the
integrity of the closure, valves, and rupture disk
[A-3.6.1-2]. It is assumed that the initial temperature
distribution within the cask at the start of the fire is
the final steady state temperature distribution from the
normal conditions of transport case described in Section
A-3.4.

After the 30 minute exposure to fire, the cask is then
subjected to an ambient temperature of 130°F with a solar
heat load of 123 Btu/hr-ft? on the cask surfaces for a
period of three hours [A-3.6.1-3 & 9]. This condition,
termed the post-fire case, wuses the temperature
distribution within the cask at the end of the 30-minute
fire as the initial temperature distribution.

The cask is allowed to reach the steady state after the
three hour postfire case to obtain the final steady state
thermal conditions following the accident and exposure to
fire. The analytical models used in thermal evaluations
during hypothetical accident conditions described above
are given in Section A-3.5.1.

Thermal Models

Two analytical models similar to those used for the
normal conditions of transport described in Section
A-3.4.1 were developed to perform the thermal analysis of
the IF-300 Cask with Channelled BWR Fuel Basket. The
first analytical model uses modules HTAS1/HEATING6
[A-3.6.1-3 & 4] in the SCALE computer program system
[A-3.6.1-5] to calculate the temperature distribution in
the IF-300 Cask layers for the accident conditions
described in Section A-3.5. The second analytical model
uses module HEATING6 and the results of the first model
as the constant temperature boundary conditions to
calculate the detailed temperature distribution within
the Channelled BWR Fuel Basket components and the maximum
fuel rod cladding temperatures. '
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Caékuﬁnalytical Model UsiﬁngTASI

The HTAS1 analytical model of the IF-300 Cask for
the accident sequence is shown in Figure A-3.5-1.
The model is exactly the same as that used for the
normal conditions of transport (Figure A-3.4-1)
except the NEUTRON SHIELD zone is modelled as air
(material AIRCONV in Table A-3.2-1). The neutron
shield is deleted from the model and replaced with
air after the PREFIRE case in HTAS1. To account
for radiation linkage between the newly exposed
outer shell surface and the corrugated water jacket
inside surface, emissivity values of 0.6 and 0.83
respectively are ~ assumed for these surfaces
(A-3.6.1-2]. The analytical sequences in HTAS1
applicable for the accident sequence is FIRE,
POSTFIRE, and FINAL.

The solar heat load is not applied to the surface
of the package during the FIRE transient. A value
of 123 Btu/hr-ft? is applied to the cask surface
during POSTFIRE and FINAL accident sequences
[A-3.6.1-9].

The input file prepared for the HTAS1 model of the
accident sequence described above is included in
Section A-3.6.2. The HTAS1 results at the end of
the 30-minute FIRE transient are also included in
‘Section A-3.6.3 and summarized in Table A-3.5-1.
The average values for cask surfaces tabulated are
the averages along the length of the cask surface.
The results show that the air filled neutron shield
water jacket (barrel) acts as a thermal radiation
barrier, thus limiting the heat input to the cask
body from the fire.

The maximum centerline temperature at the end of
the 30-minute FIRE transient is 340°F. The average
cavity surface temperature over the entire cavity
length and over the active fuel length portion of
the fuel assembly is 386°F and 366°F, respectively.

The most limiting thermal conditions experienced by
the cask internals are in the period following the
30-minute fire. The limiting nature of this
analysis is due to the corrugated barrel of the
empty neutron shield water jacket. This structure,
which acts as a barrier to external thermal
radiation during the fire, acts as an insulator to
internal heat dissipation after the fire.

The HTAS1 results for the POSTFIRE sequence are

summarized in Table A-3.5-2. The results show that
the maximum cavity surface temperature of 656°F
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occurs in the corner of the cavity at 50 minutes
into the FIRE transient (20 minutes into the
POSTFIRE sequence).  The maximum centerline
temperature for the cask inner cavity surface at
that time is 40S5°F and the average cavity surface
temperature is 464°F. The average cavity surface
temperature over the active fuel length portion of
the fuel assembly is 437°F. To calculate the
maximum fuel rod cladding temperature during the
POSTFIRE conditions, a conservative value of 454°F
is used. The maximum centerline temperature of
407°F for the cask inner cavity surface occurs at
60 minutes into the FIRE transient (30 minutes into
the POSTFIRE sequence). The average cavity surface
temperature over the entire cavity length and over
the active fuel length portion of the fuel assembly
at this time is 463°F and 436°F, respectively.

The centerline cavity surface temperature at the
end of the 3 hours and 30 minutes FIRE transient (3
hours after the fire) is 393°F. The maximum cavity
surface temperature is 412°F. The average cavity
surface temperature over the entire cavity length
and over the active fuel length portion of the fuel
assembly is 400°F and 401°F, respectively. The
HTAS1 results at 50 minutes, 60 minutes, and 3
hours 30 minutes into the FIRE transient (20
minutes, 30 minutes, and 3 hours into the POSTFIRE
sequence) are shown in Section A-3.6.3.

The temperature distribution at the end of the 3
hour POSTFIRE transient is used as an input to
calculate the final steady state thermal conditions
following the accident and exposure to fire (FINAL
sequence in HTAS1).

The HTAS1 results for the FINAL sequence are
summarized in Table A-3.5-3. The results show that
the post-accident final steady state is reached
after 11 iterations. The results of the final
steady state temperature distribution for the post-
accident <conditions are included in Section
A-3.6.3. The results show that the centerline
. cavity surface temperature is 327°F which is also
the maximum cask cavity surface temperature. The
centerline shell temperature is 319°F which is also
the maximum shell temperature and the centerline
neutron shield water jacket (barrel) surface
temperature is 215°F which is also the maximum
surface temperature. '
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Basket Analytical Model Using HEATING6

The purpose of this analytical model is to perform
the thermal analyses of the IF-300 Cask with
Channelled BWR Fuel Basket for the accident
conditions described in Section A-3.5. The
parameters calculated include the peak fuel rod
cladding temperature, the spacer disk temperature
distribution, and the average cavity cover gas
temperature.

The computer code HEATINGé6 (A-3.6.1-4] is used to
model the BWR basket. The HEATING6 model is
exactly the same as that used for the evaluation of
normal conditions of transport shown in Figures
A-3.4-2 and A-3.4-3. All the modeling assumptions,
methods for calculating effective fuel thermal
conductivity, spacer disk temperature distribution
and average cavity cover gas (argon) temperatures
are exactly the same as the normal conditions of
transport described in Section A-3.4.1.2. The only
difference is the use of 453.7°F as the constant
temperature boundary conditions on the cask inner
cavity surface instead of the 229°F used during
normal conditions of transport. The results of
Section A-3.5.1.1 using the HTAS1 control module
during FIRE, POSTFIRE, and FINAL accident sequences
show that the maximum average cavity surface
temperature over the active fuel length portion of
the fuel assembly is 437°F occurring at 20 minutes
into the 3 hour POSTFIRE analytical sequence (50
minutes into the FIRE transient). In the HEATINGé6
model, a conservative value of 453.7°F is used.

The  HEATINGé results obtained using this
temperature for the cask inner cavity surface will
give bounding results for the FIRE and FINAL steady
state accident sequence.

The HEATING6 input file using argon as the cask
cavity cover gas during accident conditions is
included in Section A-3.6.3. The results of the
analysis show that the maximum fuel rod cladding
temperature is 769°F and the average argon cover
gas temperature is 580°F. Also, the steady state
temperature distribution convergence is obtained
after the 8th iteration. The steady state
temperature distribution is included in Section
A-3.6.3.
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3. Test Model

No test model of the IF-300 Channelled BWR Fuel
Basket is utilized.

Package Conditions and Environment

The limiting accident sequence considered for the cask
thermal evaluation is the free drop and puncture tests
followed by a 30 minute 1,475°F fire with a 3 hour post
fire transient followed by a final post accident steady
state condition.

The IF-300 Cask with the Channelled BWR Fuel Basket is
assumed to be separated from the skid. The corrugated
water jacket surrounding the neutron shielding cavity is
assumed to be in place but ruptured due to the cask drop
accident. The cask inner cavity remains sealed due to
the integrity of the closure, valves, and rupture disk.
The liquid neutron shield (water) is assumed to be lost
and air is assumed to be present in the neutron shield
cavity. The results of the analysis show that the IF-300
Cask internals experience the most 1limiting thermal
conditions during the 3-hour post-fire transient as shown
in Section A-3.5.1.

Package Temperatures

The results of Section A-3.5.1 show that the maximum
inner cavity surface temperature is 656°F and occurs
during the 3 hour period following the fire transient.
The maximum shell temperature is 1,096°F and occurs at
the end of the 30 minute fire transient. The maximum
water jacket temperature is 1,315°F and occurs at the end
of the 30 minute fire transient. The maximum fuel rod
cladding temperature during any of the accident
conditions is 769°F and occurs during the 3 hour post-
fire period. These results are shown in Tables A-3.5-1,
A-3.5-2, and A-3.5-3.

Maximum ;n;e;;nal Pressures

The maximum cask internal pressure for the accident
conditions is calculated by the same methods used for the
normal conditions of transport documented in Section
A-3.4.4, except it is conservatively assumed that 100% of
fuel rods release their fission and fill gases into the
cask cavity. The total internal cavity pressure is then
the sum of cover gas (argon) pressure, residual water
vapor pressure and the fuel rod residual fission and fill
gas pressure.

The cover gas pressure is assumed to follow the ideal gas
relationship. The maximum average argon temperature
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during the accident conditions as calculated in Section
A-3.5.1.2 is 580°F. The cover gas pressure is given by:

P, Tqus 14.7 x (580+460)
Pgas =
T, (460+70)
= 28.8 psia

The contribution to the cask inner cavity pressure due to
residual water vapor pressure 1is determined using the
centerline cavity temperature at the end of the 3 hour
post fire transient of 393°F (Section A-3.5.1.1). The
residual water vapor pressure is 228 psia [A-3.6.1-13].

The fuel rod residual gas pressure is calculated by first
determining the free volume in the cask internal cavity
as follows:

For the worst case accident, it is assumed that all
of the fuel rods rupture and that all of the
residual gases in the fuel rods are released into
the free volume of the cask cavity. The residual
gases are assumed to include the helium £ill gas
and gaseous fission products. The volume occupied
by the gases is equal to the cask cavity volume
minus the volume of the basket with fuel
assemblies. The volume of the cask internal cavity
is 115.2 ft®. The volume of 17 fuel assemblies with
channels is 24.0 ft?’. The volume of spacer disks,
support rods and poison plates is 10.9 ft’. The
volume of depleted uranium shield blocks and
lifting lug assemblies is 0.6 ftl. The volume
occupied by gases (free volume in cask cavity) is
then 115.2-24.0-10.9-0.6 = 79.7 fel.

The fuel rod helium fill gas is assumed to fill the
annulus between the fuel and the cladding, and the plenum
at 5 atmospheres at 60 °F. The I.D. of the cladding is
0.451 inches, the 0.D. of the fuel pellet is 0.410
inches, and the length of .the plenum is 9.48 inches [A-
3.6.1-14). The volume of helium in each fuel rod is
then: ‘

vV = 150(%’) (0.4512 - 0.4102) + 9.48(%)0.4512 =5.67 in?

The number of moles of helium in each rod is then:

PV _ 5x14.7-5.67

=2 = = 4.323E-5 moles
RT 10.73(460+60)123

n=

4
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The volumes of the fission products in each fuel assembly
at STP (32°F and 1 atm), interpolated for a maximum
burnup of 35 GWD/MTU, neglecting tritium, are 19.3 liters
(.682 f£t’) of krypton-85 and 180.5 liters (6.374 ft?) of
xenon-131 [A-3.6.1-15). The number of moles of fission
products in each fuel assembly is therefore:

PV 14.7- (.682+6.374)

n= =

— =2 VoL -1 =2 ,0196 moles
RT 10.73(32+460)

The total number of moles of gas in the fuel assemblies
is then equal to:

n = 17((.0196)+62(4.323E-5)] = 0.379 moles

The average temperature of argon in the cask cavity is
580°F from Section 3.5.1.2. The cask pressure increase
due to the rupture of the fuel rods is then equal to:

nRT _ .379°10.73(460+7T)
v 79.7

pP= psia

.379-10.73(460+580)

P = 75,7

Pressure due to fuel rod gas P = 53.1 psi.

The maximum cask internal pressure for accident
conditions is then:

28.8 + 228 + 53.1 = 309.9 psia = 295.2 psig

For the accident conditions, the maximum cask cavity
pressure at 295.2 psig is less than the minimum cask
cavity relief pressure at 350 psig [A-3.6.1-2].

For the normal conditions of transport, the pressure in
the cask cavity is 45.1 psia (Section A-3.4.4). If it is
assumed that all of the fuel rods rupture during the
normal conditions of transport and the residual gases in
the fuel rods are released in the free volume of the cask
cavity, then the maximum cavity pressure will increase.
Using the same methodology as the accident case described
above, the cavity pressure increase due to the release of
the residual gases is calculated as follows:

The average temperature of the argon cover gas in
the cask cavity during the normal conditions of
transport is calculated in Section A-3.4.1.2 to be
431°F. Using this temperature, the pressure
increase due to the fuel rod residual gas release
in the cask cavity is 45.5 psi. This will result in

]
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total pressure of 90.6 psia (45.1 + 45.5) in the
cask cavity during normal conditions of transport
for the rupture of all fuel rods accident.

aximum Thermal Stresses
Maximum thermal stresses in the Channelled BWR Fuel

Basket for accident conditions are provided in Section
A-2.7.3.3 of this CSAR.

atio o) ackage erformance or othetical
Accident Thermal Conditions

The results of the thermal evaluation of the IF-300 Cask
with Channelled BWR Fuel Basket show that none of the
temperatures in the accident sequence exceed temperature
limitations of the cask and basket materials. The liquid
neutron shield is assumed to be lost during the accident
but the cask inner cavity remains intact. The maximum
fuel rod cladding temperature is also well below the
temperature limit at which cladding failure by creep
rupture would be predicted. The maximum internal
pressures in the cask cavity also are below the set
points of rupture disks and relief valves. Therefore,
the cask cavity will not release its contents to the
environment or lose containment function for the
postulated accident sequence.
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Table A-3.5-1

Cask Body Temperatures and Pressures -
End of 30 Minute Fire Transient

Average
Average Temperature
Maximum Temperature Over the
Centerline Maximum ~Over the Active
Temperature Temperature Entire Surface Fuel Lgth.
Cask lLayer (°F) (°F) . (°F) (°F)
Inner Cavity
Surface 340 : 535 386 366
Outer Shell 497 1,096 773 N/A
Barrel 1,281 1,315 1,287 N/A
Parameter, units Value
Ambient Air Temperature, °F 1,475
Maximum Cask Cavity Heat Load, Btu/hr 40,000
Maximum Inner Cavity Pressure Due to
Argon and Residual Water, psig < 242
Maximum Pressure Rise From All the
Fuel Rods Rupture, psi < 53
Maximum Total Accident Pressure in
the Cask Cavity, psig < 295
Maximum Fuel Rod Cladding Temperature, °F < 769
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