3.5.2.2 Thermal Evaluation Results — Model AOS-050A

This appendix presents the following information, specific to the Model AOS-050A transport package:

¢ Normal Conditions of Transport Thermal Evaluation Results —
Model AOS-050A

e Fire Condition Thermal Evaluation Results — Model AOS-050A

Table 3-32 lists the temperature monitoring points (nodes) for the Model AOS-050A transport package,
under Normal conditions of transport and the Fire condition.
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1 5001 , 5001
2 4532 - 4532
3 4227 4227
4 4752 4752
5 4838 4838
6 4993 4993
7 3309 3309
8 3351 3351

9 678 678

10 2537 2537
11 2533 2533
12 4828 4828
13 1888 1888
14 583 - 583

15 579 579

16 4313 4313
17 3148 3148
18 3001 3001

19 7533 7533
20 7377 7377
21 7371 7371

22 6942 6942
23 6267 6267
24 6121 6121

25 6001 6001

26 9501 15481
27 9950 15941
28 10014 16260
29 11016 17311
30 9428 11965
31 8463 9785
32 8462 9571

33 8197 8197
34 9711 15451
35 9821 16160
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Table 3-32. Temperature Monitoring Points, by Condition — Model AOS-050A (Continued)
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3.5.2.2.1 Normal Conditions of Transport Thermal Evaluation Results —
Model AOS-050A

Table 3-33 lists the tables and figures in this appendix that present the Model AOS-050A transport
package results under Normal conditions of transport, for Load Cases 101 through 106. Each table
provides a list of temperatures at each monitoring node. The tables for Load Cases 101, 102, 105, and 106
also include a list of maximum temperatures within each transport package component.

Figure 3-33 illustrates the location of each node on the transport package, under Normal conditions of
transport. (The node locations are listed in Table 3-32.)

Table 3-33. Normal Conditions of Transport Thermal Evaluation Results — Model AOS-050A

Load . -
Case | . Description - Results Table Entire Model | CaskModel
101 100°F Ambient, Maximum Decay Heat Table 3-34 Figure 3-34 Figure 3-35
102 | 100°F Amblent, Maximum Decay Heat, Table 3-35 Figure 3-36 Figure 3-37
Maximum Insolation
103 -20°F Amblgnt, Zero Decay Heat, Table 3-36 Figure 3-38 _
Zero Insolation
104 -40°F Amble_nt, Zero Decay Heat, Table 3-37 Figure 3-39 -
Zero Insolation
105 -40°F Ambient, Maximum Decay Heat Table 3-38 Figure 3-40 Figure 3-41
106 -20°F Ambient, Maximum Decay Heat Table 3-39 Figure 3-42 Figure 3-43
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Figure 3-33. Selected Nodal Locations for Normal Conditions of Transport - Model AOS-050A
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Table 3-34. Load Case 101, 100°F Ambient, Maximum Decay Heat — Model AOS-050A

Location Node Temp (C) Temp (F)
1 5001 109.22 228.60
2 4532 104.78 220.60
3 4227 107.22 225.00
4 4752 104.56 220.20
5 4838 101.89 .215.40
6 4993 101.83 215.30
7 3309 101.83 215.30
8 3351 101.72 215.10
9 678 101.94 215.50

10 2537 101.11 214.00
11 2533 101.17 214.10
12 4828 101.94 215.50
13 1888 99.72 211.50
14 583 101.17 214.10
15 579 101.22 214.20
16 4313 102.72 216.90
17 3148 101.50 214.70
18 3001 101.56 214.80
19 7533 102.89 217.20
20 7377 103.00 217.40
21 , 7371 102.50 216.50
22 6942 102.56 216.60
23 6267 102.61 216.70
24 6121 102.78 217.00
25 6001 102.78 217.00
26 9501 100.83 213.50
27 9950 100.22 212.40
28 10014 100.00 212.00
29 11016 82.94 181.30
30 9428 78.17 172.70
31 8463 100.00 212.00
32 8462 - 100.33 212.60
33 8197 100.72 213.30
34 9711 40.11 104.20
35 9821 38.78 101.80
36 10158 38.72 101.70
37 10792 45.00 113.00
38 9204 43.89 111.00
39 8578 41.39 106.50
40 - 8225 49.11 120.40
41 8001 53.61 128.50
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Component

Cask Outer Shell
Bottom Plate
Cask Lid

Shell Cavity
Cask Lid Plug
Tungsten Alloy
Bottom Cavity
Side Cavity
Top Cavity

Lid Seal

Cask Vent Port

Cask Vent Port Seal

Vt.Conic.Seal
Cask Drain Port

Node_1

Cask Drain Port Seal 579

Drn.Conic.Seal
Test Port

Maximum Component Temperatures

Node_2

Node

614
3120
3233
4227
5001
7552
4227
4372
5001
4993
2537
2533
4828

583

579
4313
3351

Max_Temp (C)

.0211E+02
.0161E+02
.0194E+02
.0722E+02
.0922E+02
.0306E+02
.0722E+02
.0506E+02
.0922E+02
.0183E+02
.0111E+02
.0117E+02
.0194E+02
.0117E+02
.0122E+02
.0272E+02
.0172E+02

I e T T S e e e S I e

Radioactive Material Transport Packaging System Safety Analysis Report
for Model A0S-025, AOS-050, and AOS-100 Transport Packages, Rev. F, February 1, 2012 (Docket No. 71-9316)

Max_Temp (F)

.1580E+02
.1490E+02
.1550E+02
.2500E+02
.2860E+02
.1750E+02
.2500E+02
.2110E+02
.2860E+02
.1530E+02
.1400E+02
.1410E+02
.1550E+02
.1410E+02
.1420E+02
.1690E+02
.1510E+02
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VECTOR 1
MIN: 1.0181E+02
MAaX: 2.2855E+02

V161E+02
RELHE+02
1068E+02
A521E+02
LA97HE+02
2428E+02
2881E+02
3334E+02
37EBE+02
Y2ZUH1E +02
YEI5E+02
5148E+02
S601E+02
BOSSE+02
E508E+02
ESEZE+02
THISE+02
TEEBE+02
8322E+02
B877SE+02
9228E+02
9682E+02
0135E+02
0589E+02
-1O42E+02
-A4SSE+02
.1S49E+D2
. 2HOZE+02
.2855E+02

ROATH DM N R B e s P e e

Figure 3-34. Load Case 101, 100°F Ambient, Maximum Decay Heat, Entire Model — Model AOS-050A

3-116 Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, and AOS-100 Transport Packages, Rev. F, February 1, 2012 (Docket No. 71-9316)




VECTOR 1
MIN: 2.1153E +02
MAX: 2.2855E+02

JAAEBE+02
JA214E+02
A27HE+02
.1335E+02
.1396E+02
-ANSTE+Q2
-1518E+02
-A578E+02
-1639E+02
L1700E+0Z
C1761E+02
. 1822E+02
.1882E+02
ASMSE 22
.20Q4E+02
. ZOEBE+@2
. 2126E+02
.2187E+02
22HTERR2
.2308E+02
. 2369E+02
. 2430E+02
L ZHS1E+02
2551E+02
.2B12E+02
.2673E+02
.273YE+02
. 2795E+02
. 2855E+02
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Figure 3-35. Load Case 101, 100°F Ambient, Maximum Decay Heat, Cask Model — Model AOS-050A
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Table 3-35. Load Case 102, 100°F Ambient, Maximum Decay Heat, Maximum Insolation - .
Model AOS-050A '

Location Node Temp (C) Temp (F)
1 5001 148.00 298.40
2 4532 143.94 291.10
3 4227 146.50 295.70
4 4752 143.61 290.50
5 4838 141.06 285.90
6 4993 141.00 285.80
7 3309 141.06 285.90
8 3351 140.94 285.70
9 678 141.22 286.20

10 2537 140.22 284.40
11 2533 140.28 284.50
12 4828 141.11 286.00
13 1888 138.94 282.10
14 583 140.89 285.60
15 579 140.94 285.70
16 4313 142.28 288.10
17 3148 141.17 286.10
18 3001 141.22 286.20
19 7533 142.00 287.60
20 7377 142.06 287.70
21 7371 141.67 287.00
22 6942 141.83 287.30
23 6267 142.06 287.70
24 6121 142.33 288.20
25 6001 142.28 288.10
26 9501 140.39 284.70
27 9950 139.83 283.70
28 10014 139.56 283.20
29 11016 119.39 246.90
30 9428 130.06 266.10
31 8463 140.06 284.10
32 8462 140.22 284.40
33 8197 140.50 284.90
34 9711 105.44 221.80
35 9821 103.11 217.60
36 10158 102.89 217.20
37 10792 84.28 183.70
38 9204 103.67 218.60
39 8578 88.61 191.50
40 8225 95.11 203.20
41 8001 98.94 210.10
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Component

Cask Outer Shell
Bottom Plate
Cask Lid

Shell Cavity
Cask Lid Plug
Tungsten Alloy
Bottom Cavity
Side Cavity
Top Cavity

Lid Seal

Cask Vent Port

Cask Vent Port Seal

Vt.Conic.Seal
Cask Drain Port

Node_1

Cask Drain Port Seal 579

Drn.Conic;Seal
Test Port

Maximum Component Temperatures

Node_2

Node

606
3120
3233
4227
5001
6247
4227
4372
5001
4993
2537
2533
4828

583

579
4313
3351

Max_Temp (C)

1.
1.
1.

1
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4161E+02
4128E+02
4111E+02

.4650E+02
.4800E+02
.4244E+02
.4650E+02
.4439E+02
.4800E+02
.4100E+02
.4022E+02
.4028E+02
.4111E+02
.4089E+02
.4094E+02
.4228E+02
.4094E+02

Max_Temp (F)

.8690E+02
.8630E+02
.8600E+02
.9570E+02
.9840E+02
.8840E+02
.9570E+02
.9190E+02
.9840E+02
.8580E+02
.8440E+02
.8450E+02
.8600E+02
.8560E+02
.8570E+02
.8810E+02
.8570E+02
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VECTOR 1
MIN: 1.8296E+02
MAX: 2.9842E+02

.B296E+02
.B7QSE+02
.8121E+02
9533E+02
.994E6E+02
.Q358E+02
Q77OE+02
-1183E+02
.1595E+02
. 2008E+02
.2420E+02
2832E+02
3245E+02
3657E+02
YOBSE+02
YUB2E +02
4B834E+02
5306E+02
S719E+02
6131E+02
B543E+02
B956E+02
T368E+02
77BoE+02
.B183E+02
.BEOSE+02
.9018E+02
. S430E+02
.9842E+02
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Figure 3-36. Load Case 102, 100°F Ambient, Maximum Decay Heat, Maximum Insolation,
Entire Model — Model AOS-050A
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VECTOR: 1
MIN: 2.8200E+02
MAX: Z.9842E+02

.B200E+02
.B259E+02
.8318E+02
.B376E+02
-B435E+02
.B493E+02
-B55ZE+02
.BE11E+02
.BEEIE+02
-8728E+02
.B787E+02
.BBYESE+Q2
-B94E+02
8963E+02
S021E+02
S080E+02
9135E+02
9197E+02
9256E+02
J9314E+02
.9373E+02
- S432E+02
-S4390E+02
- SEHIE+02
-96QBE+02
. S666E+02
.9725E+02
-grEHE+02
-8842ZE+02
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Figure 3-37. Load Case 102, 100°F Ambient, Maximum Decay Heat, Maximum Insolation,
Cask Model — Model AOS-050A
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Table 3-36. Load Case 103, -20°F Ambient, Zero Decay Heat, Zero Insolation — Model AOS-050A

Location

3-122
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38
39
40
41

Node
5001
4532
4227
4752
4838
4993
3309
3351

678
2537
2533
4828
1888

583

579
4313
3148
3001
7533

© 73717

7371
6942
6267
6121
6001
9501
9950

10014

11016
9428
8463
8462
8197
9711
9821

10158

10792
9204
8578
8225
8001

Temp (C) Temp (F)
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 ~-20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 ~20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 ~-20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
-28.89 -20.00
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VECTOR: d
MIN: -2 . 0000E+0L1
MAX: -2 . 00VOE+01

. QORRE+0L
. QOORE+0L
. QOORE+0L
. QOOOE+OL
. Q0ROE+01
.Q0ORE+01L
. QRRRE+0L
- QOORE+QL
. QOORE+QL
. QOVRE+QL
. QORRE+QL
. QORRE+QL
. ORRVE+QL
-QOROE+QL
. QOARE+QL
. QOORE+Q1L
. QRORE+QL
. QOORE+QL
. QOOOE +Q1
. ©QOQRE+01L
. Q0QRE+0L
. Q0ORE +0L
. Q0OOE +01
. 00ORE+@1L
. QOORE+0L
. QOORE+01
. Q0ROE+OL
. OORE+QL
. OORRE+QL

L

Figure 3-38. Load Case 103, -20°F Ambient, Zero Decay Heat, Zero Insolation,
Entire Model — Model AOS-050A
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Table 3-37. Load Case 104, -40°F Ambient, Zero Decay Heat, Zero Insolation - Model AOS-050A

Location Node Temp (C) Temp (F)
1 5001 -40.00 -40.00
2 4532 -40.00 -40.00
3 4227 -40.00 -40.00
4 4752 -40.00 -40.00
5 4838 -40.00 -40.00
6 4993 -40.00 -40.00
7 3309 -40.00 -40.00
8 3351 -40.00 ~40.00
9 678 -40.00 -40.00

10 2537 -40.00 -40.00
11 2533 -40.00 -40.00
12 4828 -40.00 -40.00
13 1888 -40.00 -40.00
14 583 ~-40.00 -40.00
15 579 -40.00 -40.00
16 4313 -40.00 -40.00
17 3148 -40.00 -40.00
18 3001 ~-40.00 -40.00
19 7533 -40.00 -40.00
20 7377 -40.00 -40.00
21 7371 -40.00 -40.00
22 6942 -40.00 -40.00
23 6267 -40.00 -40.00
24 6121 -40.00 -40.00
25 6001 ~40.00 -40.00
26 9501 -40.00 ~-40.00
27 9950 -40.00 ~40.00
28 10014 -40.00 ~-40.00
29 11016 -40.00 -40.00
30 9428 -40.00 -40.00
31 8463 -40.00 ~40.00
32 8462 -40.00 -40.00
33 8197 -40.00 -40.00
34 9711 -40.00 -40.00
35 9821 -40.00 -40.00
36 10158 -40.00 -40.00
37 10792 -40.00 -40.00
38 9204 -40.00 -40.00
39 8578 -40.00 -40.00
40 8225 -40.00 -40.00
41 8001 -40.00 . -40.00
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VECTOR: 1
MIN: -4 . OQQOE+01
MAX: -4 . QQORE+01

. QOOE+0L
. QOORE+01L
. Q0QVE+OL
. QOOOE+Q1L
. QOOOE+Q1L
. DOOOE +@1
. 0ORRE+21
. QORRE+21
. QOORE+Q1
. Q0QRE+0L
. OORRE+QL
. QRORE+QL
. 0ROE+QL
. DORRE+QL
- QORE+QL
. QOORE+QL
-QOORE+2L
. 0RORE+OL
- QOORE+Q1
. QORRE+0L
. QORRE+QL
. Q0OOE+0L

.Q0ROE+0L

.QOQCE+0L

. QORRE+01L

. QOVOE+0L

. 0OQOE+0L

- QOORE+@1

. DOORE+QL

Figure 3-39. Load Case 104, -40°F Ambient, Zero Decay Heat, Zero Insolation,
Entire Model — Model AOS-050A
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Table 3-38. Load Case 105, -40°F Ambient, Maximum Decay Heat — Model AOS-050A

Location Node Temp (C) Temp (F)
1 5001 37.74 99.94
2 4532 32.84 91.11
3 4227 35.36 95.64
4 4752 32.51 90.51
5 4838 29.66 . 85.39
6 4993 29.58 85.24
7 3309 29.61 85.29
8 3351 29.44 85.00
9 678 29.65 85.37

10 2537 28.76 83.77
11 2533 28.84 '83.92
12 4828 29.71 85.48
13 1888 27.22 80.99
14 583 28.77 83.79
15 579 28.84 83.92
16 4313 30.44 86.80
17 3148 29.09 84.36
18 3001 29.15 84.47
19 7533 30.87 87.57
20 7377 30.96° 87.72
21 7371 30.23 86.42
22 6942 ' 30.27 86.48
23 6267 30.28 86.50
24 6121 30.54 86.98
25 6001 30.49 86.88
26 9501 28.49 83.28
27 9950 27.66 81.79
28 10014 27.30 81.14
29 11016 9.86 49.75
30 9428 2.55 36.59
31 8463 27.16 80.89
32 8462 27.67 81.81
33 8197 28.28 82.90
34 9711 -36.76 -34.16
35 9821 -38.56 -37.41
36 10158 ~-38.50 -37.30
37 10792 -29.39 -20.90
38 9204 -32.64 -26.75
39 8578 -34.81 -30.66
40 8225 -26.09 ~-14.96
41 8001 -21.03 -5.85
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Component

Cask Outer Shell
Bottom Plate
Cask Lid

Shell Cavity
Cask Lid Plug
Tungsten Alloy
Bottom Cavity
Side Cavity
Top Cavity

Lid Seal

Cask Vent Port

Cask Vent Port Seal

Vt.Conic.Seal
Cask Drain Port

Cask Drain Port Seal 579

Drn.Conic.Seal
Test Port

Maximum Component Temperatures

Node

622
3120
3233
4227
5001
7552
4227
4372
5001
4993
2537
2533
4828

583

579
4313
3351

2.9794E+01
2.9228E+01
2.9694E+01
3.5356E+01
3.7744E+01
3.1039E+01
3.5356E+01
3.3044E+01
3.7744E+01
2.9578E+01
2.8761E+01
2.8844E+01
2.9711E+01
2.8772E+01
2.8844E+01
3.0444E+01
2.9444E+01

Radioactive Material Transport Packaging System Safety Analysis Report
for Model AOS-025, AOS-050, and AOS-100 Transport Packages, Rev. F, February 1, 2012 (Docket No. 71-9316)

Max_Temp (F)

8.5630E+01
8.4610E+01
8.5450E+01
9.5640E+01
9.9940E+01
8.7870E+01
9.5640E+01
9.1480E+01
9.9940E+01
8.5240E+01
8.3770E+01
8.3920E+01
8.5480E+01
8.3790E+01
8.3920E+01
8.6800E+01
8.5000E+01

3-127



VECTOR: 1
MIN:-3.7697E+01
MAX: 9.9939E+01

-3.7697E+0L
-3.2782E+01
-2 . 7BEBE+@L
-2 . 2850E+01
~1..8035E+1.
4. 2115E +01
-8.2037E+00
-3.2881E+00
.B274E+00
.B430E+00
IHS9E+OL
E374E+OL
1290E+01
6205E+0L
1121E+01
E036E+0L
.@952E+01
-GBEBE+QL
.@783E+0L
.5E99E+0L
.QB14E+QL
.E530E+0L
-OY4SE+0L
.5361E+01
.Q277E+0L
518928 +01.
.010BE+01
.50Z3E+0L
-9939E+0L
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Figure 3-40. Load Case 105, -40°F Ambient, Maximum Decay Heat, Entire Model — Model AOS-050A
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VECTOR: 4
MIN: 8.0S86E+01
MAX: 9.9939E+01

.©386E+01L
.1663E+01
.2340E+01L
.3047E+01
.3684E+0L
YI70E+0L
Se47E+QL
S7/24E+0L
EB4Q1E+01
7078E+QL
7755E+0L
B432E+0L
S109E +01
.97BEE+QL
-QYBZE+0L
.113SE+@1
-1B16E+01
J2HG3E 0L
.3170E+0L
.3847E+0L
HEZHE +01,
.5201E+01
.587BE+01
. BSEHE+01
.7231E+01
. 790BE+01
.8585E+01
.9262E+01
.S939F +@1.
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Figure 3-41. Load Case 105, -40°F Ambient, Maximum Decay Heat, Cask Model — Model AOS-050A
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Table 3-39. Load Case 106, -20°F Ambient, Maximum Decay Heat — Model AOS-050A

Location Node . Temp(C) Temp (F)
1 5001 48.11 118.60
2 4532 43.28 109.90
3 4227 45.78 114.40
4 4752 42 .94 109.30
5 4838 40.11 104.20
6 4993 40.06 104.10
7 3309 40.06 104.10
8 3351 39.89 103.80
9 678 40.11 104.20

10 2537 39.22 102.60
11 2533 39.33 102.80
12 4828 40.17 104.30
13 1888 37.72 99.90
14 583 39.28 102.70
15 579 39.33 102.80
16 4313 40.89 105.60
17 3148 39.56 103.20
18 3001 39.61 103.30
19 7533 41.28 106.30
20 7377 41.39 106.50
21 7371 40.72 105.30
22 6942 40.72 105.30
23 6267 40.78 105.40
24 6121 41.00 105.80
25 6001 40.94 105.70
26 9501 38.94 102.10
27 9950 38.17 100.70
28 10014 37.83 100.10
29 11016 20.44 68.80
30 9428 13.51 56.31
31 8463 37.72 99.89
32 8462. 38.22 100.80
33 8197 38.78 101.80
34 9711 -25.74 -14.34
35 9821 . =27.47 ~17.45
36 10158 -27.41 -17.33
37 10792 -18.63 -1.54
38 9204 -21.52 -6.74
39 8578 -23.81 -10.85
40 8225 -15.24 4.57
41 8001 -10.26 13.53
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Figure 3-42. Load Case 106, -20°F Ambient, Maximum Decay Heat, Entire Model — Model AOS-050A
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3.5.2.2.2 Fire Condition Thermal Evaluation Results — Model AOS-050A

Table 3-40 lists the tables and figures in this appendix that present the Model AOS-050A transport
package results under the Fire condition, for Load Cases 111 and 112. Each table provides a list of
temperatures at each monitoring node. Also listed are the maximum temperatures within each transport
package component.

Figure 3-44 illustrates the location of each node on the transport package, under the Fire condition. (The
node locations are listed in Table 3-32.)

Table 3-40. Fire Condition Thermal Evaluation Results — Model AOS-050A

Load ' . | Temperature , . ,, _
Case | Description @~ | versus Time | Results Table | Entire Model | Cask Model
Fire at 30 Minutes,
111 1,475°F Ambient, Table 3-41 Figure 3-48 Figure 3-49

Maximum Decay Heat

Post Fire at 60 Minutes,
100°F, Maximum Decay Heat, Table 3-42 Figure 3-50 Figure 3-51
Maximum Insolation

Post Fire at 90 Minutes, )
100°F, Maximum Decay Heat, Figure 3-45 Table 3-43 Figure 3-52 Figure 3-53
Maximum Insolation

Post Fire at 120 Minutes,
112 100°F, Maximum Decay Heat, Figure 3-47 Table 3-44 Figure 3-54 Figure 3-55
Maximum Insolation

Post Fire at 150 Minutes,

100°F, Maximum Decay Heat, Table 3-45 Figure 3-56 Figure 3-57
Maximum Insolation

Post Fire at 180 Minutes,
100°F, Maximum Decay Heat, Table 3-46 Figure 3-58 Figure 3-59
Maximum Insolation

Figure 3-46
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Figure 3-45. Fire for 30 Minutes and Post Fire Cool Down for 7.5 Hours,
Temperature versus Time, for Cask Cavity Shell, Cask Lid, Cask Lid Plug, Bottom Plate,
and Tungsten Alloy — Model AOS-050A
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Figure 3-46. Fire for 30 Minutes and Post Fire Cool Down for 7.5 Hours,
Temperature versus Time, for Cask Seal Area, Cask Vent Port, Cask Drain Port,
and Test Port — Model AOS-050A
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Figure 3-47. Fire for 30 Minutes and Post Fire Cool Down for 7.5 Hours,
Temperature versus Time, for Cask Outer Shell and Impact Limiter — Model AOS-050A
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Table 3-41. Load Case 111, Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat -
Model AOS-050A

Location
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Node
5001
4532
4227
4752
4838
4993
3309
3351
678
2537
2533
4828
1888
583
579
4313
3001
3148
7533
7377
7371
6942
6267
6121
6001
15481
15941
16260
17311
11965
9785
9571
8197
15451
16160
17790
18750
11485
9900
8673
8225

Temp (C)

Temp (F)
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Maximum Component Temperatures

Component Node_1 Node_2 Node Max_Temp (C) Max_Temp (F)
Cask Outer Shell 101 2894 1888 4.1394E+02 7.7710E+02
Bottom Plate 3001 3232 3120 1.7489E+02 3.4680E+02
Cask Lid 3233 3424 3233 1.6972E+02 3.3750E+02
Shell Cavity 4001 4998 4536 2.4056E+02 4.6500E+02
Cask Lid Plug 5001 5404 5012 1.9583E+02 3.8450E+02
Tungsten Alloy 6001 7656 6949 2.5039E+02 4.8270E+02
Bottom Cavity 4227 4236 4236 2.0144E+02 3.9460E+02
Side Cavity 4372 4702 4532 2.4033E+02 4.6460E+02
Top Cavity 5001 5012 5012 1.9583E+02 3.8450E+02
Lid Seal 4993 4993 4993 1.6967E+02 3.3740E+02
Cask Vent Port 2537 2537 2537 1.9650E+02 3.8570E+02
Cask Vent Port Seal 2533 2533 2533 1.9644E+02 3.8560E+02
Vt.Conic.Seal 4828 4828 4828 1.9444E+02 3.8200E+02
Cask Drain Port 583 583 583 1.9539E+02 3.8370E+02
Cask Drain Port Seal 579 579 579 1.9533E+02 3.8360E+02
Drn.Conic.Seal 4313 4313 4313 1.9539E+02 3.8370E+02
Test Port 3351 3351 3351 1.6556E+02 3.3000E+02
3-140 Radioactive Material Transport Packaging System Safety Analysis Report

for Model AOS-025, AOS-050, and AOS-100 Transport Packages, Rev. F, February 1, 2012 (Docket No. 71-9316)
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Figure 3-48. Load Case 111, Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat,
Entire Model — Model AOS-050A
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Figure 3-49. Load Case 111, Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat,
Cask Model — Model AOS-050A
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Table 3-42. Load Case 112, Post Fire at 60 Minutes, 100°F, Maximum Decay Heat,

Maximum Insolation — Model AOS-050A

Location
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Node
5001
4532
4227
4752
4838
4993
3309
3351
678
2537
2533
4828
1888
583
579
4313
3001
3148
7533
7377
7371
6942
6267
6121
6001
15481
15941
16260
17311
11965
9785
9571
8197
15451
16160
17790
18750
11485
9900
8673
8225

.00
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Maximum Component Temperatures

Component Node_1 Node_2 Node Max_Tenmp (C) Max_Temp (F)
Cask Outer Shell 101 2894 1887 3.7294E+02 7.0330E+02
Bottom Plate 3001 3232 3001 2.2383E+02 4.3490E+02
Cask Lid 3233 3424 3329 2.2289E+02 4.3320E+02
Shell Cavity 4001 4998 4532 2.5939E+02 4.9890E+02
Cask Lid Plug 5001 5404 5001 2.2972E+02 4.4550E+02
Tungsten Alloy 6001 7656 6938 2.6200E+02 5.0360E+02
Bottom Cavity 4227 4236 4236 2.3072E+02 4.4730E+02
Side Cavity 4372 4702 4532 2.5939E+02 4.9890E+02
Top Cavity 5001 5012 5001 2.2972E+02 4.4550E+02
Lid Seal 4993 4993 4993 2.2344E+02 4.3420E+02
Cask Vent Port 2537 2537 2537 2.2494E+02 4.3690E+02
Cask Vent Port Seal 2533 2533 2533 2.2511E+02 4.3720E+02
Vt.Conic.Seal 4828 4828 4828 2.2389E+02 4.3500E+02
Cask Drain Port 583 583 583 2.2689E+02 4.4040E+02
Cask Drain Port Seal 579 579 579 2.2700E+02 4.4060E+02
Drn.Conic.Seal 4313 4313 4313 2.2428E+02 4.3570E+02
Test Port 3351 3351 3351 2.2278E+02 4.3300E+02
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Figure 3-50. Load Case 112, Post Fire at 60 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation,
Entire Model — Model AOS-050A
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Figure 3-51. Load Case 112, Post Fire at 60 Minutes, 100°F, Maximum Decay Heat,

Maximum Insolation, Cask Model — Model AOS-050A
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Table 3-43. Load Case 112, Post Fire at 90 Minutes, 100°F, Maximum Decay Heat,

Maximum Insolation — Model AOS-050A
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Location
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Node
5001
4532
4227
4752
4838
4993
3309
3351
678
2537
2533
4828
1888
583
579
4313
3001
3148
7533
7377
7371
6942
6267
6121
6001
15481
15941
16260
17311
11965
9785
9571
8197
15451
16160
17790
18750
11485
9900
8673
8225

Temnp (C)
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Maximum Component Temperatures

Component Node_1 Node_2 Node Max_Temp (C) Max_Temp (F)
Cask Outer Shell 101 2894 1887 3.7294E+02 7.0330E+02
Bottom Plate 3001 3232 3001 2.2383E+02 4.3490E+02
Cask Lid 3233 3424 3329 2.2289E+02 4.3320E+02
Shell Cavity 4001 4998 4532 2.5939E+02 4.9890E+02
Cask Lid Plug 5001 5404 5001 2.2972E+02 4.4550E+02
Tungsten Alloy 6001 7656 6938 2.6200E+02 5.0360E+02
Bottom Cavity 4227 4236 4236 2.3072E+02 4.4730E+02
Side Cavity 4372 4702 4532 2.5939E+02 4.9890E+02
Top Cavity 5001 5012 5001 2.2972E+02 4.4550E+02
Lid Seal 4993 4993 4993 2.2344E+02 4.3420E+02
Cask Vent Port 2537 2537 2537 2.2494E+02 4.3690E+02
Cask Vent Port Seal 2533 2533 2533 2.2511E+02 4.3720E+02
Vt.Conic.Seal 4828 4828 4828 2.2389E+02 4.3500E+02
Cask Drain Port 583 583 583 2.2689E+02 4.4040E+02
Cask Drain Port Seal 579 579 579 2.2700E+02 4.4060E+02
Drn.Conic.Seal 4313 4313 4313 2.2428E+02 4.3570E+02
Test Port 3351 3351 3351 2.2278E+02 4.3300E+02
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Figure 3-52. Load Case 112, Post Fire at 90 Minutes, 100°F, Maximum Decay Heat,
Maximum Insolation, Entire Model — Model AOS-050A
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Figure 3-53. Load Case 112, Post Fire at 90 Minutes, 100°F, Maximum Decay Heat,
Maximum Insolation, Cask Model — Model AOS-050A
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Table 3-44. Load Case 112, Post Fire at 120 Minutes, 100°F, Maximum Decay Heat,

Maximum Insolation - Model AOS-050A

Location
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Node
5001
4532
4227
4752
4838
4993
3309
3351
678
2537
2533
4828
1888
583
579
4313
3001
3148
7533
7377
7371
6942
6267
6121
6001
15481
15941
16260
17311
11965
9785
9571
8197
15451
16160
17790
18750
11485
9900
8673
8225

Temp (C)
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Maximum Component Temperatures

Component Node_1 Node_2 Node Max_Temp (C) Max_Temp (F)
Cask Outer Shell 101 2894 1887 3.7294E+02 7.0330E+02
Bottom Plate 3001 3232 3001 '2.2383E+02 4.3490E+02
Cask Lid 3233 3424 3329 2.2289E+02 4.3320E+02
Shell Cavity 4001 4998 4532 2.5939E+02 4.9890E+02
Cask Lid Plug 5001 5404 5001 2.2972E+02 4.4550E+02
Tungsten Alloy - 6001 7656 6938 2.6200E+02 5.0360E+02
Bottom Cavity 4227 4236 4236 2.3072E+02 4.4730E+02
Side Cavity 4372 4702 4532 2.5939E+02 4.9890E+02
Top Cavity 5001 5012 5001 2.2972E+02 4.4550E+02
Lid Seal 4993 4993 4993 2.2344E+02 4.3420E+02
Cask Vent Port 2537 2537 2537 2.2494E+02 4.3690E+02
Cask Vent Port Seal 2533 2533 2533 2.2511E+02 4.3720E+02
Vt.Conic.Seal 4828 4828 4828 2.2389E+02 4.3500E+02
Cask Drain Port 583 583 583 2.2689E+02 4.4040E+02
Cask Drain Port Seal 579 579 579 2.2700E+02 4.4060E+02
Drn.Conic.Seal 4313 4313 4313 2.2428E+02 4.3570E+02
Test Port 3351 3351 3351 2.2278E+02 4.3300E+02
3-152 Radioactive Material Transport Packaging System Safety Analysis Report

for Model AOS-025, AOS-050, and AOS-100 Transport Packages, Rev. F, February 1, 2012 (Docket No. 71-9316)



VECTOR 150
MIN: 4 S17EE+02
MAX: 8. 1647E+02

S47eE+02
1407E+02
363BE+02
58ESE+02
8100E+02
0332E+02
2563E+02
Y794E+02
7025E+02
9256E+02
1487E+02
3718E+02
SS4SE+0Z
8180E+02
QHI1E+02
2B4Z2E+02
YB7HE+02
T105E+02
S336E+02
1567E+02
379BE+02
602SE+02
8260E+02
Q4S1E+02
2722E+02
Y953E+02
TAB4E+02
S41BE+02
164 7E+02
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Figure 3-54. Load Case 112, Post Fire at 120 Minutes, 100°F, Maximum Decay Heat,
Maximum Insolation, Entire Model - Model AOS-050A
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150
MIN: 4.2423E+02
MAX: 4 YSYHEE+02

2423E+02
2499E+02
Z57HE+02
2E50E+02
2726E+02
280ZE+02
2878E+02
2954E+02
3029E+02
3105E+02
3181E+02
3257E+02
3333E+02
24O9E+02
34BSE+02
3560E+02
3E3BE+02
3712E+02
378BE+02
3BEHE+OZ
3940E+02
4o15E+02
YO31E+02
Y167E+02
Y243E+02
Y319E+02
Y395E+02
Yu71E+02
YSUEE+02
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Figure 3-55. Load Case 112, Post Fire at 120 Minutes, 100°F, Maximum Decay Heat,
Maximum Insolation, Cask Model — Model AOS-050A
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Table 3-45. Load Case 112, Post Fire at 150 Minutes, 100°F, Maximum Decay Heat,

Maximum Insolation — Model AOS-050A

Location
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Node
5001
4532
4227
4752
4838
4993
3309
3351
678
2537
2533
4828
1888
583
579
4313
3001
3148
7533
7377
7371
6942
6267
6121
6001
15481
15941
16260
17311
11965
9785
9571
8197
15451
16160
17790
18750
11485
9900
8673
8225

Temp (C)
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Component

Cask Outer Shell
Bottom Plate

Cask Lid

Shell Cavity
Cask Lid Plug
Tungsten Alloy
Bottom Cavity
Side Cavity

Top Cavity
Lid Seal

Cask Vent Port
Cask Vent Port Seal
Vt.Conic.Seal

Cask Drain Port

Cask Drain Port Seal 579

Drn.Conic.Seal

Test Port

. 3-156

Maximum Component Temperatures

Node_2 Node
2894 1887
3232 3001
3424 3329
4998 4532
5404 5001
7656 6938
4236 4236
4702 4532
5012 5001
4993 4993
2537 2537
2533 2533
4828 4828

583 583
579 579
4313 4313
3351 3351
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Max_Temp (C)

3.7294E+02
2.2383E+02
2.2289E+02
2.5939E+02
2.2972E+02
2.6200E+02
2.3072E+02
2.5939E+02
2.2972E+02
2.2344E+02
2.2494E+02
2.2511E+02
2.2389E+02
2.2689E+02
2.2700E+02
2.2428E+02
2.2278E+02

Max_Temp (F)

7.0330E+02
4.3490E+02
4.3320E+02
4.9890E+02
4.4550E+02
5.0360E+02
4.4730E+02
4.9890E+02
4.4550E+02
4.3420E+02
4.3690E+02
4.3720E+02
4.3500E+02
4.4040E+02
4.4060E+02
4.3570E+02
4.3300E+02



VECTOR: 200
MIN: 4 9155E+02
MAX: 6.567SE+02

1..8155£+02
-081BE+02
-2478E+02
-Y441339E+02
.5801E+02
- HB2E+02
-8123E+02
-@785E+02
. ZHHEE+02
-4108E+02
.5769E+02
. H31E+02
. S092E+02
.Q7SUE+02
. Z415E+02
-HOTEE+02
-573BE+02
. 7393E+02
- 9061E+02
-Q722E+02
. 23B4E+02
-HOYSE+02
.5707E+02
. 736BE+02
.9023E+02
.0B91E+02
. 2352E+02
SHo14E+02
.BE7SE+02

2
2
2
2
2
2
3
3
3
3
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Figure 3-56. Load Case 112, Post Fire at 150 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation,
Entire Model — Model AOS-050A
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UVECTOR: 200
MIN: 4 1868E+02
MAX: Y. 43S51E+02

1868E+02
1957E+02
2045E+02
2134E+02
2223E+02
2311E+02
2490E+02
2489E+02
2577E+02
2666E+02
2755E+02
. 2844E+02
2832E+02
3021E+02
3110E+02
3198E+02
3287E+02
3376E+02
3UEUHE+OZ
3553E+02
3E4ZE+02
3730E+02
3B19E+02
3908E+02
3936E+02
-40B85E+02
Y474E+02
42Z63E+02
-UB51E+02
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Figure 3-57. Load Case 112, Post Fire at 150 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation,
Cask Model — Model AOS-050A
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Table 3-46. Load Case 112, Post Fire at 180 Minutes, 100°F, Maximum Decay Heat,

Maximum Insolation — Model AQS-050A

Location
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Node
5001
4532
4227
4752
4838
4993
3309
3351
678
2537
2533
4828
1888
583
579
4313
3001
3148
7533
7377
7371
6942
6267
6121
6001
15481
15941
16260
17311
11965
9785
9571
8197
15451
16160
17790
18750
11485
9900
8673
8225

Temp (F)
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Maximum Component Temperatures
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Component Node_1 Node_2 Node Max_Temp (C) Max_Temp (F)
Cask Outer Shell 101 2894 1887 3.7294E+02 7.0330E+02
. Bottom Plate 3001 3232 3001 2.2383E+02 4,3490E+02
Cask Lid 3233 3424 3329 2.2289E+02 4.3320E+02
Shell Cavity 4001 4998 4532 2.5939E+02 4.9890E+02
Cask Lid Plug 5001 5404 5001 2.2972E+02 4 .4550E+02
Tungsten Alloy 6001 7656 6938 2.6200E+02 5.0360E+02
Bottom Cavity 4227 4236 4236 2.3072E+02 4.4730E+02
Side Cavity 4372 4702 4532 2.5939E+02 4,9890E+02
Top Cavity 5001 5012 5001 2.2972E+02 4.4550E+02
Lid Seal 4993 4993 4993 2.2344E+02 4.3420E+02
Cask Vent Port 2537 2537 2537 2.2494E+02 4.3690E+02
Cask Vent Port Seal 2533 2533 2533 2.2511E+02 4.3720E+02
Vt.Conic.Seal 4828 4828 4828 2.2389E+02 4 .3500E+02
Cask Drain Port 583 583 583 2.2689E+02 4.4040E+02
Cask Drain Port Seal 579 579 579 2.2700E+02 4.4060E+02
Drn.Conic.Seal 4313 4313 4313 2.2428E+02 4.3570E+02
Test Port 3351 3351 3351 2.2278E+02 4.3300E+02
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VECTOR 250
MIN: 4 9137E+02
MAX: 5.4226E+02

1.8137E+02
2.0391E+02
2.1644E+02
2.2897E+02
2.4150E+02
2.-5403E+02
2.6656E+02
2.7910E+02
2.9163E+02
3. 041B6E+02
3.1669E+02
3.2922E+02
3. 4175E+02
3.5428E+02
3.6682E+02
3
2
4
4
4
4
Y
Y
4
4
=1
S
=1
=

- 7935E+02
. S188E+02
-O4Y1E+02
ABSYE+02
L 2947E+02
Y201E+02
< SHEHE+02
-B707E+02
. T960E+02
-8243E+02
-Q4BEE+22
-41720E+02
.2973E+02
-4226E+02

Figure 3-58. Load Case 112, Post Fire at 180 Minutes, 100°F, Maximum Decay Heat,
Maximum Insolation, Entire Model — Model AOS-050A
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VECTOR: 250
MIN: 4.14SQE+QZ
MAX: 4. 4QzBE+02

-A450E+02
1542E+02
1634E+02
LA7ZBE+02
1818E+02
1910E+02
2002E+02
2084E+02
. 2186E+02
. 2278E+02
-2370E+02
2462E+02
2554E+02
2B4EE+02
273BE+02
2830E+02
2922E+02
3014E£+02
3106E+02
3198E+02
3290E+02
3382E+02
S4THE+O2
3566E+02
3658E+02
3750E+02
3842E+02
3934E£+02
YoZEE+02
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Figure 3-59. Load Case 112, Post Fire at 180 Minutes, 100°F, Maximum Decay Heat,
Maximum Insolation, Cask Model — Model AOS-050A
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3.5.2.3 Thermal Evaluation Results — Models AOS-100A and AOS-100A-S

This appendix presents the following information, specific to the Model AOS-100A and AOS-100A-S
transport packages:

¢ Normal Conditions of Transport Thermal Evaluation Results —
Models AOS-100A and AOS-100A-S

¢ Fire Condition Thermal Evaluation Results — Model AOS-100A
and AOS-100A-S

Table 3-47 lists the temperature monitoring points (nodes) for the Model AOS-100 (A, B, and A-S)
transport packages, under Normal conditions of transport and the Fire condition.

Radioactive Material Transport Packaging System Safety Analysis Report 3-163
for Model AOS-025, AOS-050, and AOS-100 Transport Packages, Rev. F, February 1, 2012 (Docket No. 71-9316)




Table 3-47. Temperature Mbnitoring Points, by Condition — Model AOS-100

s
1 5001 : 5001
2 4532 4532
3 4227 4227
4 4752 4752
5 4838 4838
6 4993 4993
7 3309 3309
8 3351 3351
9 678 678
10 2537 2537
11 2533 2533
12 4828 4828
13 1888 1888
14 583 583
15 579 579
16 4313 4313
17 3148 3148
18 3001 3001
19 7533 7533
20 7377 7377
21 7371 7371
22 6942 6942
23 6267 6267
24 6121 6121
25 6001 6001
26 9501 15481
27 9950 15941
28 10014 16260
29 10781 17129
30 9091 11531
31 8463 9785
32 8462 9571
33 8197 8197
34 9711 15451
35 9821 16160
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Table 3-47. Temperature Monitoring Points, by Condition — Model AOS-100 (Continued)

- NiogelNodal Number by
36 10158 17608
37 10605 18360
38 9102 11051
39 8578 9900
40 8225 8673
41 8001 8225
Radloactive Material Transport Packaging System Safety Analysis Report 3-165

for Model AOS-025, AOS-050, and AOS-100 Transport Packages, Rev. F, February 1, 2012 (Docket No. 71-9316)



3.5.2.3.1 Normal Conditions of Transport Thermal Evaluation Results —
Models AOS-100A and AOS-100A-S

Table 3-48 lists the tables and figures in this appendix that present the Model AOS-100A and AOS-100A-S
transport package results under Normal conditions of transport, for Load Cases 101 through 106. Each
table provides a list of temperatures at each monitoring node. The tables for Load Cases 101, 102, 105,
and 106 also include a list of maximum temperatures within each transport package component.

Figure 3-60 illustrates the location of each node on the Model AOS-100 (A, B, and A-S) transport
packages, under Normal conditions of transport. (The node locations are listed in Table 3-47.)

Table 3-48. Normal Conditions of Transport Thermal Evaluation Results —
Models AOS-100A and AOS-100A-S

Case Descripton | Results Table Entire Model | Cask Model
101 100°F Ambient, Maximum Decay Heat Table 3-49 Figure 3-61 Figure 3-62
100°F Ambient, Maximum Decay Heat, ; y . .
102 Kastinsie Isolabor Table 3-50 Figure 3-63 Figure 3-64
103 -20°F Ambient, Zero Decay Heat, Table 3-51 Figure 3-65 _
Zero Insolation
104 -40°F Amblgnt, Zero Decay Heat, Table 3-52 Figure 3-66 i
Zero Insolation
105 -40°F Ambient, Maximum Decay Heat Table 3-53 Figure 3-67 Figure 3-68
106 -20°F Ambient, Maximum Decay Heat Table 3-54 Figure 3-69 Figure 3-70
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Figure 3-60. Selected Nodal Locations for Normal Conditions of Transport — Model AOS-100
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Table 3-49. Load Case 101, 100°F Ambient, Maximum Decay Heat -
Models AOS-100A and AOS-100A-S

Location Node Temp (C) Temp (F)
1 5001 114.78 238.60
2 4532 106.89 224.40
3 4227 111.06 231.90
4 4752 106.11 223.00
5 4838 101.00 213.80
6 4993 100.83 213.50
7 3309 101.11 214.00
8 3351 100.72 213.30
9 678 101.28 214.30

10 2537 99.06 210.30
11 2533 99.28 210.70
12 4828 101.06 213.90
13 1888 97.56 207.60
14 583 98.94 210.10
15 579 99.11 210.40
16 4313 102.00 215.60
17 3148 ~100.00 212.00
18 3001 100.39 212,70
19 7533 103.06 217.50
20 7377 103.22 217.80
21 7371 102.22 216.00
22 6942 102.39 216.30
23 6267 102.28 216.10
24 6121 102.28 216.10
25 6001 102.17 215.90
26 9501 100.39 212.70
27 9950 98.89 210.00
28 10014 98.06 208.50
29 10781 74.89 166.80
30 9091 72.56 162.60
31 8463 97.56 207.60
32 8462 98.67 209.60
33 8197 99.89 211.80
34 9711 39.39 102.90
35 9821 38.28 100.90
36 10158 -38.22 100.80
37 10605 41.17 106.10
38 9102 40.33 104.60
39 8578 40.22 104.40
40 8225 48.28 118.90
41 8001 53.00 127.40
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Component

Cask Outer Shell
Bottom Plate
Cask Lid

Shell Cavity
Cask Lid Plug
Tungsten Alloy
Bottom Cavity
Side Cavity
Top Cavity

Lid Seal

Cask Vent Port

Cask Vent Port Seal

Vt.Conic.Seal
Cask Drain Port

Maximum Component Temperatures

Cask Drain Port Seal 579

Drn.Conic.Seal
Test Port

Node

724
3103
3233
4227
5001
7552
4227
4372
5001
4993
2537
2533
4828

583

579
4313
3351

Max_Temp (C)
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.0133E+02
.0050E+02
.0122E+02
.1106E+02
.1478E+02
.0333E+02
.1106E+02
.0694E+02
.1478E+02
.0083E+02
.9056E+01
.9278E+01
.0106E+02
.8944E+01
.9111E+01
.0200E+02
.0072E+02

Max_Temp (F)

.1440E+02
.1290E+02
.1420E+02
.3190E+02
.3860E+02
.1800E+02
.3190E+02
.2450E+02
.3860E+02
.1350E+02
.1030E+02
.1070E+02
.1390E+02
.1010E+02
.1040E+02
.1560E+02
.1330E+02
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3-170

VECTOR: %
MIN: 1.0074E+02
MAX: 2.3864E+02

1.0074E+02
1.0567E+02
1.1058E+02
1.1552E+02
1.2044E+02
1.2537E+02
1.3028E+02
1.3522E+02
1.4014E£+02
1.4507E+02
1.4993E+02
1.S4S1E+02
1.5984E+02
1.6476E+02
1.6969E+02
1. 7461E+02
1. 7954E+02
1.844EE+02
1.8939E+02
| 1..9431F+02

1.9924E+02

2.0416E+02
2.0909E+02
2.1401E+02
2.1894E+02
2.2386E+02
2.
2
2.

287SE+02
3371E+02
2BEHE+O2

L

Figure 3-61. Load Case 101, 100°F Ambient, Maximum Decay Heat, Entire Model -

Models AOS-100A and AOS-100A-S
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VECTOR: i
MIN: 2.076QE+02
MAX: 2.38E4E+02

OTB0E+02
O871E+02
038ZE+02
1093E+02
1204E+02
1314E+02
1425E +02
1536E+02
164 7E+02
1758E+02
186SE+02
1979E+02
2090E+02
2201E+02
2312E+02
2423E+02
2534E+02
2644E+02
2755E+02
ZBBBE+02
2977E+02
3088E+02
3199E+02
3309E+02
3420E+02
3531E+02
3642E+02
3753E+02
IEEHE+O2
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Figure 3-62. Load Case 101, 100°F Ambient, Maximum Decay Heat, Cask Model —
Models AOS-100A and AOS-100A-S
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Table 3-50. Load Case 102, 100°F Ambient, Maximum Decay Heat, Maximum Insolation —
Models AOS-100A and AOS-100A-S

Location Node Temp (C) Temp (F)
1 5001 158.33 317.00
2 4532 151.11 304.00
3 4227 155.39 311.70
4 4752 150.17 302.30
5 4838 145.17 293.30
6 4993 145.00 293.00
7 3309 145.28 293.50
8 3351 144.94 292.90
9 678 145.78 294.40

10 2537 143.17 289.70
11 2533 143.44 290.20
12 4828 145.22 293.40
13 1888 142.22 288.00
14 583 144.11 291.40
15 579 144.22 291.60
16 4313 146.89 296.40
17 3148 145.00 293.00
18 3001 145.39 293.70
19 7533 147.06 296.70
20 7377 147.22 297.00
21 7371 146.56 295.80
22 6942 146.89 296.40
23 6267 147.00 296.60
24 6121 147.17 296.90
25 6001 147.00 296.60
26 9501 144.78 292.60
27 9950 143.33 290.00
28 10014 142.56 288.60
29 10781 113.94 237.10
30 9091 127.50 261.50
31 8463 143.28 289.90
32 8462 143.94 291.10
33 8197 144.89 292.80
34 9711 110.39 230.70
35 9821 100.06 212.10
36 10158 100.89 213.60
37 10605 83.33 182.00
38 9102 101.17 214.10
39 8578 90.17 194.30
40 8225 97.39 207.30
41 8001 101.56 214.80
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Component

Cask Outer Shell
Bottom Plate
Cask Lid

Shell Cavity
Cask Lid Plug
Tungsten Alloy
Bottom Cavity
Side Cavity
Top Cavity

Lid Seal

Cask Vent Port

Cask Vent Port Seal

Vt.Conic.Seal
Cask Drain Port

Cask Drain Port Seal 579

Drn.Conic.Seal
Test Port
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Figure 3-63. Load Case 102, 100°F Ambient, Maximum Decay Heat, Maximum Insolation,
Entire Model — Models AOS-100A and AOS-100A-S
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Cask Model — Models AOS-100A and AOS-100A-S
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Table 3-51. Load Case 103, -20°F Ambient, Zero Decay Heat, Zero Insolation —
Models AOS-100A and AOS-100A-S

Location Node Temp (C) Temp (F)
1 5001 -28.89 -20.00
2 4532 -28.89 -20.00
3 4227 -28.89 -20.00
4 4752 -28.89 . -20.00
5 4838 -28.89 -20.00
6 4993 -28.89 -20.00
7 3309 -28.89 -20.00
8 3351 -28.89 -20.00
9 678 -28.89 -20.00

10 2537 -28.89 -20.00
11 2533 -28.89 -20.00
12 4828 -28.89 -20.00
13 1888 -28.89 -20.00
14 583 -28.89 -20.00
15 579 -28.89 -20.00
16 4313 -28.89 -20.00
17 3148 -28.89 -20.00
18 3001 -28.89 -20.00
19 7533 -28.89 -20.00
20 7377 -28.89 -20.00
21 7371 ~28.89 -20.00
22 6942 -28.89 -20.00
23 6267 -28.89 -20.00
24 6121 -28.89 -20.00
25 6001 -28.89 -20.00
26 9501 -28.89 -20.00
27 9950 -28.89 -20.00
28 10014 -28.89 -20.00
29 10781 -28.89 -20.00
30 9091 -28.89 -20.00
31 8463 -28.89 -20.00
32 8462 -28.89 -20.00
33 8197 -28.89 -20.00
34 9711 -28.89 -20.00
35 9821 -28.89 -20.00
36 10158 -28.89 -20.00
37 10605 -28.89 -20.00
38 9102 -28.89 -20.00
39 8578 -28.89 -20.00
40 8225 -28.89 -20.00
41 8001 -28.89 -20.00
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Figure 3-65. Load Case 103, -20°F Ambient, Zero Decay Heat, Zero Insolation,
Entire Model — Models AOS-100A and AOS-100A-S
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Table 3-52. Load Case 104, -40°F Ambient, Zero Decay Heat, Zero Insolation —
Models AOS-100A and AOS-100A-S

Location Node Temp (C) Temp (F)
1 5001 -40.00 ~-40.00
2 4532 -40.00 -40.00
3 4227 -40.00 -40.00
4 4752 -40.00 -40.00
5 4838 -40.00 © -40.00
6 4993 -40.00 -40.00
7 3309 - -40.00 -40.00
8 3351 -40.00 -40.00
9 678 ~-40.00 -40.00

10 2537 -40.00 ~-40.00
11 2533 ~-40.00 -40.00
12 4828 -40.00 -40.00
13 1888 -40.00 -40.00
14 583 -40.00 -40.00
15 579 -40.00 ~40.00
16 4313 -40.00 -40.00
17 3148 -40.00 -40.00
18 3001 ~-40.00 -40.00
19 7533 -40.00 -40.00
20 7377 -40.00 -40.00
21 7371 -40.00 -40.00
22 6942 -40.00 ~40.00
23 6267 -40.00 ~-40.00
24 6121 -40.00 -40.00
25 6001 -40.00 -40.00
26 9501 -40.00 -40.00
27 . 9950 -40.00 -40.00
28 10014 -40.00 -40.00
29 10781 -40.00 -40.00
30 9091 -40.00 -40.00
31 8463 -40.00 -40.00
32 8462 -40.00 -40.00
‘33 8197 -40.00 -40.00
34 9711 -40.00 -40.00
35 9821 -40.00 -40.00
36 10158 -40.00 -40.00
37 10605 -40.00 -40.00
38 9102 -40.00 -40.00
39 8578 -40.00 -40.00
40 8225 -40.00 -40.00
41 8001 -40.00 _ -40.00
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Table 3-53. Load Case 105, -40°F Ambient, Maximum Decay Heat -
Models AOS-100A and AOS-100A-S -

Location Node Temp (C) Temp (F)
1 5001 45.17 113.30
2 4532 36.38 97.49
3 4227 40.72 105.30
4 4752 35.49 95.89
5 4838 29.95 85.91
6 4993 29.79 85.63
7 3309 30.12 86.22
8 3351 29.69 85.45
9 678 30.14 86.26

10 2537 27.89 82.21
11 2533 28.11 82.59
12 4828 30.06 86.10
13 1888 26.08 78.95
14 583 27.64 81.76
15 579 27.85 82.13
16 4313 30.93 87.68
17 . 3148 28.74 83.74
18 3001 29.23 84.62
19 7533 32.47 90.45
20 7377 32.68 90.82
21 7371 31.14 88.05
22 6942 31.28 88.30
23 6267 31.13 88.04
24 6121 31.25 88.25
25 6001 31.10 87.98
26 9501 29.36 84.84
27 9950 27.46 81.42
28 10014 26.30 79.34
29 10781 2.58 36.64
30 9091 -1.81 28.75
31 8463 25.50 77.90
32 8462 27.09 80.76
33 8197 28.64 83.55
34 9711 -37.70 -35.86
35 9821 -39.18 -38.53
36 10158 -39.34 -38.81
37 10605 -34.23 -29.61
38 9102 -36.38 -33.48
39 8578 -36.78 -34.21
40 8225 -27.38 -17.29
41 8001 -21.91 -7.44
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Figure 3-67. Load Case 105, -40°F Ambient, Maximum Decay Heat, Entire Model -

Models AOS-100A and AOS-100A-S
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Figure 3-68. Load Case 105, -40°F Ambient, Maximum Decay Heat, Cask Model —
Models AOS-100A and AOS-100A-S

Radioactive Material Transport Packaging System Safety Analysis Report 3-183
for Model AOS-025, AOS-050, and AOS-100 Transport Packages, Rev. F, February 1, 2012 (Docket No. 71-9316)




Table 3-54. Load Case 106, -20°F Ambient, Maximum Decay Heat —
Models AOS-100A and AOS-100A-S

Location Node Temp (C) Temp (F)
1 5001 55.39 131.70
2 4532 46.72 116.10
3 4227 51.06 123.90
4 4752 - 45.89 114.60
5 4838 40.39 104.70
6 4993 40.22 104.40
7 3309 40.56 105.00
8 3351 40.17 104.30
9 678 40.61 105.10

10 2537 38.33 101.00
11 2533 38.56 101.40
12 4828 40.50 104.90
13 1888 36.62 97.92
14 583 38.11 100.60
15 579 38.33 101.00
16 4313 41.39 106.50
17 3148 39.22 102.60
18 3001 39.67 103.40
19 7533 42.83 109.10
20 7377 43.06 109.50
21 7371 41.61 106.90
22 6942 41.72 107.10
23 6267 41.61 106.90
24 6121 41.67 107.00
25 6001 41.56 106.80
26 9501 39.78 103.60
27 9950 37.94 100.30
28 10014 36.84 98.31
29 10781 12.88 55.18
30 9091 8.62 47.52
31 8463 36.06 96.90
32 8462 37.59 99.67
33 8197 39.11 102.40
34 9711 -26.72 -16.09
35 9821 -28.13 -18.63
36 10158 -28.24 -18.84
37 10605 -23.56 -10.40
38 9102 -25.51 -13.91
39 8578 -25.68 -14.23
40 8225 -16.47 2.36
41 8001 -11.10 - 12.02
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Figure 3-69. Load Case 106, -20°F Ambient, Maximum Decay Heat, Entire Model -

Models AOS-100A and AOS-100A-S
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Figure 3-70. Load Case 106, -20°F Ambient, Maximum Decay Heat, Cask Model — i
Models AOS-100A and AOS-100A-S ‘
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3.5.2.3.2 Fire Condition Thermal Evaluation Results — Model AOS-100A
and AOS-100A-S

Table 3-55 lists the tables and figures in this appendix that present the Model AOS-100A and AOS-100A-S
transport package results under the Fire condition, for Load Cases 111 and 112. Each table provides a list
of temperatures at each monitoring node. Also listed are the maximum temperatures within each transport
package component.

Figure 3-71 illustrates the location of each node on the Model AOS-100 (A, B, and A-S) transport
packages, under the Fire condition. (The node locations are listed in Table 3-47.)

Table 3-55. Fire Condition Thermal Evaluation Results — Models AOS-100A and AOS-100A-S

Load | Temperature .
Case - Description versus Time | Results Table | Entire Model Cask Model
Fire at 30 Minutes,
111 1,475°F Ambient, Table 3-56 Figure 3-75 Figure 3-76

Maximum Decay Heat

Post Fire at 60 Minutes,
100°F, Maximum Decay Heat, Table 3-57 Figure 3-77 Figure 3-78
Maximum Insolation

Post Fire at 90 Minutes, )
100°F, Maximum Decay Heat, Figure 3-72 Table 3-58 Figure 3-79 Figure 3-80
Maximum Insolation

Post Fire at 120 Minutes,
112 100°F, Maximum Decay Heat, Figure 3-74 Table 3-59 Figure 3-81 Figure 3-82
Maximum Insolation

Figure 3-73

Post Fire at 150 Minutes,
100°F, Maximum Decay Heat, Table 3-60 Figure 3-83 Figure 3-84
Maximum Insolation

Post Fire at 180 Minutes,
100°F, Maximum Decay Heat, Table 3-61 Figure 3-85 Figure 3-86
Maximum Insolation
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Figure 3-72. Fire for 30 Minutes and Post Fire Cool Down for 7.5 Hours,
Temperature versus Time, for Cask Cavity Shell, Cask Lid, Cask Lid Plug, Bottom Plate,
and Tungsten Alloy — Models AOS-100A and AOS-100A-S
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Figure 3-73. Fire for 30 Minutes and Post Fire Cool Down for 7.5 Hours,
Temperature versus Time, for Cask Seal Area, Cask Vent Port, Cask Drain Port,
and Test Port — Models AOS-100A and AOS-100A-S
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Figure 3-74. Fire for 30 Minutes and Post Fire Cool Down for 7.5 Hours,
Temperature versus Time, for Cask Outer Shell and Impact Limiter -
Models AOS-100A and AOS-100A-S
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Table 3-56. Load Case 111, Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat —
Models AOS-100A and AOS-100A-S

Location Node Temp (C) Temp (F)
1 5001 153.72 308.70
2 4532 177.89 352.20
3 4227 154.56 310.20
4 4752 154.61 310.30
5 4838 167.17 332.90
6 4993 147.00 296.60
7 3309 146.61 295.90
8 3351 146.00 294.80
9 678 211.39 412.50

10 2537 195.11 383.20
11 2533 192.11 377.80
12 4828 160.44 320.80
13 1888 463.11 865.60
14 583 192.61 378.70
15 579 189.83 373.70
16 4313 161.61 322.90
17 3148 146.67 296.00
18 3001 147.28 297.10
19 7533 148.33 299.00
20 7377 150.17 302.30
21 7371 165.06 329.10
22 6942 183.06 361.50
23 6267 165.00 329.00
24 6121 150.83 303.50
25 6001 148.94 300.10
26 15481 146.61 295.90
27 15941 146.89 296.40
28 16260 150.50 302.90
29 17129 443.72 830.70
30 11531 444 .56 832.20
31 9785 151.33 304.40
32 9571 147.72 297.90
33 8197 147.28 297.10
34 15451 797.22 1467.00
35 16160 796.67 1466.00
36 17608 799.44 1471.00
37 18360 799.44 1471.00
38 11051 799.44 1471.00
39 9900 798.89 1470.00
40 8673 800.00 1472.00
41 8225 797.78 1468.00
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Maximum Component Temperatures

Component Node_1 Node_2 Node Max_Temp (C) Max_Temp (F)
Cask Outer Shell 101 2894 1888 4.6311E+02 8.6560E+02
Bottom Plate 3001 3232 3120 1.4872E+02 2.9970E+02
Cask Lid 3233 3424 3233 1.4739E+02 2.9730E+02
Shell Cavity 4001 4998 4531 1.7861E+02 3.5350E+02
Cask Lid Plug 5001 5404 5012 1.5878E+02 3.1780E+02
Tungsten Alloy 6001 7656 6938 1.9078E+02 3.7540E+02
Bottom Cavity 4227 4236 4236 1.6044E+02 3.2080E+02
Side Cavity 4372 4702 4527 1.7789E+02 3.5220E+02
Top Cavity 5001 5012 5012 1.5878E+02 3.1780E+02
Lid Seal 4993 4993 4993 1.4700E+02 2.9660E+02
Cask Vent Port 2537 2537 2537 1.9511E+02 3.8320E+02
Cask Vent Port Seal 2533 2533 2533 1.9211E+02, 3.7780E+02
Vt.Conic.Seal 4828 4828 4828 1.6044E+02 3.2080E+02
Cask Drain Port 583 583 583 1.9261E+02 3.7870E+02
Cask Drain Port Seal 579 579 579 1.8983E+02 3.7370E+02
Drn.Conic.Seal 4313 4313 4313 1.6161E+02 3.2290E+02
Test Port 3351 3351 3351 1.4600E+02 2.9480E+02
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Figure 3-75. Load Case 111, Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat,
Entire Model — Models AOS-100A and AOS-100A-S
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Figure 3-76. Load Case 111, Fire at 30 Minutes, 1,475°F Ambient, Maximum Decay Heat,
Cask Model — Models AOS-100A and AOS-100A-S
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Table 3-57. Load Case 112, Post Fire at 60 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation -
Models AOS-100A and AOS-100A-S

Location Node Temp (C) Temp (F)
1 5001 175.11 347.20
2 4532 238.78 461.80
3 4227 186.78 368.20
4 4752 193.61 380.50
5 4838 181.56 358.80
6 4993 162.61 324.70
7 3309 148.28 298.90
8 3351 151.39 304.50
9 678 253.89 489.00

10 2537 205.78 402.40
11 2533 205.50 401.90
12 4828 174.83 346.70
13 1888 281.17 538.10
14 583 205.50 401.90
15 579 205.33 401.60
16 4313 162.56 324.60
17 3148 159.22 318.60
18 3001 149.22 300.60
19 7533 153.22 307.80
20 7377 153.78 308.80
21 7371 223.50 434.30
22 6942 240.39 464.70
23 6267 223.28 433.90
24 6121 157.72 315.90
25 6001 156.94 314.50
26 15481 148.17 298.70
27 15941 162.61 324.70
28 16260 173.11 343.60
29 17129 184.00 363.20
30 11531 181.72 359.10
31 9785 176.94 350.50
32 9571 168.11 334.60
33 8197 154.44 310.00
34 15451 130.17 266.30
35 16160 130.39 266.70
36 17608 127.94 262.30
37 18360 128.39 263.10
38 11051 128.11 262.60
39 9900 325.33 617.60
40 8673 785.00 1445.00
41 8225 770.56 1419.00
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Maximum Component Temperatures

Component Node_1 Node_2 Node Max_Temp (C) Max_Temp (F)
Cask Outer Shell 101 2894 1888 4.2717E+02 8.0090E+02
Bottom Plate 3001 3232 3001 2.0733E+02 4.0520E+02
Cask Lid 3233 3424 3233 2.0606E+02 4.0290E+02
Shell Cavity 4001 4998 4527 2.4644E+02 4.7560E+02
Cask Lid Plug 5001 5404 5001 2.1894E+02 4.2610E+02
Tungsten Alloy 6001 7656 6938 2.4594E+02 4.7470E+02
Bottom Cavity 4227 4236 4227 2.1800E+02 4.2440E+02
Side Cavity 4372 4702 4527 2.4644E+02 4.7560E+02
Top Cavity 5001 5012 5001 2.1894E+02 4.2610E+02
Lid Seal 4993 4993 4993 2.0656E+02 4.0380E+02
Cask Vent Port 2537 2537 2537 2.0806E+02 4.0650E+02
Cask Vent Port Seal 2533 2533 2533 2.0850E+02 4.0730E+02
Vt.Conic.Seal 4828 4828 4828 2.0739E+02 4.0530E+02
Cask Drain Port 583 583 583 2.1022E+02 4.1040E+02
Cask Drain Port Seal 579 579 ] 579 2.1061E+02 4.1110E+02
Drn.Conic.Seal 4313 4313 4313 2.0828E+02 4.0690E+02
Test Port 3351 3351 3351 2.0572E+02 4.0230E+02
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Figure 3-77. Load Case 112, Post Fire at 60 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation,
Entire Model — Models AOS-100A and AOS-100A-S
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Figure 3-78. Load Case 112, Post Fire at 60 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation,
Cask Model — Models AOS-100A and AOS-100A-S
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Table 3-58. Load Case 112, Post Fire at 90 Minutes, 100°F, Maximum Decay Heat,
Maximum Insolation — Models AOS-100A and AOS-100A-S

Location Node Temp (C) Temp (F)
1 5001 194.89 382.80
2 4532 245.83 474.50
3 4227 207.72 405.90
4 4752 209.11 408.40
5 4838 194.83 382.70
6 4993 178.67 353.60
7 3309 155.33 311.60
8 3351 162.33 324.20
9 678 245.78 474.40

10 2537 206.44 403.60
11 2533 206.83 404.30
12 4828 189.72 373.50
13 1888 247.00 476.60
14 583 207.89 406.20
15 579 208.22 406.80
16 4313 174.56 346.20
17 3148 172.67 342.80
18 3001 155.72 312.30
19 7533 163.33 326.00
20 7377 164.11 327.40
21 7371 231.22 448.20
22 6942 242.56 468.60
23 6267 231.00 447.80
24 6121 - 169.72 337.50
25 6001 168.72 335.70
26 15481 154.39 309.90
27 15941 177.56 351.60
28 16260 185.11 365.20
29 17129 163.00 325.40
30 11531 169.17 336.50
31 9785 189.39 372.90
32 9571 183.78 362.80
33 8197 161.56 322.80
34 15451 113.28 235.90
35 16160 113.06 235.50
36 17608 . 104.06 219.30
37 18360 92.72 198.90
38 11051 105.11 221.20
39 9900 255.94 492.70
40 8673 750.00 1382.00
41 8225 749.44 1381.00
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Maximum Component Temperatures

Component Node_1 Node_2 Node Max_Temp (C) Max_Temp (F)
Cask Outer Shell 101 2894 1888 4.2717E+02 8.0090E+02
Bottom Plate 3001 3232 3001 2.0733E+02 4.0520E+02
Cask Lid 3233 3424 3233 2.0606E+02 4.0290E+02
Shell Cavity 4001 4998 4527 2.4644E+02 4.7560E+02
Cask Lid Plug 5001 5404 5001 2.1894E+02 4.2610E+02
Tungsten Alloy 6001 7656 6938 2.4594E+02 4.7470E+02
Bottom Cavity 4227 4236 4227 2.1800E+02 4.2440E+02
Side Cavity 4372 4702 4527 2.4644E+02 4.7560E+02
Top Cavity 5001 5012 5001 2.1894E+02 4.2610E+02
Lid Seal 4993 4993 4993 2.0656E+02 4.0380E+02
Cask Vent Port 2537 2537 2537 2.0806E+02 4.0650E+02
Cask Vent Port Seal 2533 2533 2533 2.0850E+02 4.0730E+02
Vt.Conic.Seal 4828 4828 4828 2.0739E+02 4.0530E+02
Cask Drain Port 583 583 583 2.1022E+02 4.1040E+02
Cask Drain Port Seal 579 579 579 2.1061E+02 4.1110E+02
Drn.Conic.Seal 4313 4313 4313 2.0828E+02 4,0690E+02
Test Port 3351 3351 3351 2.0572E+02 4.0230E+02
3-202 Radioactive Material Transport Packaging System Safety Analysis Report

for Model AOS-025, AOS-050, and AOS-100 Transport Packages, Rev. F, February 1, 2012 (Docket No. 71-9316)



VECTOR: 100
MIN: 4.8787E+02
MAX: 4.3902E+03

S787E+02
YOUSE+02
8304E+02
2EBZE+02
B820E+02
1079E+02
S3ZVE+02
9595E+02
385HE+02
811ZE+02
2370E+02
BB29E+@2
0887E+02
S44SE+02
SHOUE+02
3EEZE+02
T92Z0E+02
2178E+02
B437E+02
QOTOE+03
QUISE+03
0921E+03
1347E+03
1773E+03
2199E+03
ZB24E+03
3050E+03
3476E+03
IJOZE+3

L

pppREREpRERDORD AN ORNNEEEOWNRNNE

Figure 3-79. Load Case 112, Post Fire at 90 Minutes, 100°F, Maximum Decay Heat,
Maximum Insolation, Entire Model — Models AOS-100A and AOS-100A-S
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Figure 3-80. Load Case 112, Post Fire at 90 Minutes, 100°F, Maximum Decay Heat,
Maximum Insolation, Cask Model — Models AOS-100A and AOS-100A-S
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Table 3-59. Load Case 112, Post Fire at 120 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation
~ Models AOS-100A and AOS-100A-S

Location Node Temp (C) Temp (F)
1 5001 205.11 401.20
2 4532 239.61 463.30
3 4227 214.22 417.60
4 4752 213.11 415.60
5 4838 201.28 394.30
6 4993 189.28 372.70
7 3309 166.17 331.10
8 3351 173.72 344.70
9 678 236.06 456.90

10 2537 207.56 405.60
11 2533 208.06 406.50
12 4828 197.72 387.90
13 1888 231.50 448.70
14 583 209.61 409.30
15 579 210.00 410.00
16 4313 184.72 364.50
17 3148 182.83 361.10
18 3001 165.50 329.90
19 7533 174.67 346.40
20 7377 175.44 347.80
21 7371 227.89 442 .20
22 6942 235.50 455.90
23 6267 227.89 442.20
24 6121 180.83 357.50
25 6001 179.94 355.90
26 15481 165.06 329.10
27 15941 187.72 369.90
28 16260 193.06 379.50
29 17129 158.72 317.70
30 11531 166.94 332.50
31 9785 197.44 387.40
32 9571 193.72 380.70
33 8197 171.00 339.80
34 15451 112.17 233.90
35 16160 111.72 233.10
36 17608 101.28 214.30
37 18360 86.61 187.90
38 11051 102.50 216.50
39 9900 222.06 431.70
40 8673 700.56 1293.00
41 8225 725.56 1338.00
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Maximum Component Temperatures

Component Node_1 Node_2 Node Max_Temp (C) Max_Temp (F)
Cask Outer Shell 101 2894 1888 4.2717E+02 8.0090E+02
Bottom Plate 3001 3232 3001 2.0733E+02 4.0520E+02
Cask Lid 3233 3424 3233 2.0606E+02 4.0290E+02
Shell Cavity 4001 4998 4527 2.4644E+02 4.7560E+02
Cask Lid Plug 5001 5404 5001 2.1894E+02 4.2610E+02
Tungsten Alloy 6001 7656 6938 2.4594E+02 4.7470E+02
Bottom Cavity 4227 4236 4227 2.1800E+02 4.2440E+02
Side Cavity 4372 4702 4527 2.4644E+02 4.7560E+02
Top Cavity 5001 - 5012 5001 2.1894E+02 4.2610E+02
Lid Seal 4993 4993 4993 2.0656E+02 4.0380E+02
Cask Vent Port 2537 2537 2537 2.0806E+02 4.0650E+02
Cask Vent Port Seal 2533 2533 2533 2.0850E+02 4.0730E+02
Vt.Conic.Seal 4828 4828 4828 2.0739E+02 4.0530E+02
Cask Drain Port 583 583 583 2.1022E+02 4.1040E+02
Cask Drain Port Seal 579 579 579 2.1061E+02 4.1110E+02
Drn.Conic.Seal 4313 4313 4313 2.0828E+02 4.0690E+02
Test Port 3351 3351 3351 2.0572E+02 4.0230E+02
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Figure 3-81. Load Case 112, Post Fire at 120 Minutes, 100°F, Maximum Decay Heat,
Maximum Insolation, Entire Model — Models AOS-100A and AOS-100A-S
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Figure 3-82. Load Case 112, Post Fire at 120 Minutes, 100°F, Maximum Decay Heat,
Maximum Insolation, Cask Model — Models AOS-100A and AOS-100A-S
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Table 3-60. Load Case 112, Post Fire at 150 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation
- Models AOS-100A and AOS-1 00A-S

Location Node Temp (C) Temp (F)
1 5001 210.56 411.00
2 4532 233.00 451.40
3 4227 216.44 421.60
4 4752 214.06 417.30
5 4838 204.61 400.30
6 4993 196.00 384.80
7 3309 176.94 350.50
8 3351 183.33 362.00
9 678 228.33 443.00

10 2537 208.00 406.40
11 2533 208.50 407.30
12 4828 202.17 395.90
13 1888 222,22 432.00
14 583 210.22 410.40
15 579 210.56 411.00
16 4313 192.44 378.40
17 3148 190.50 374.90
18 3001 175.50 347.90
19 7533 184.39 363.90
20 7377 185.00 365.00
21 7371 223.56 434.40
22 6942 228.78 443.80
23 6267 223.72 434.70
24 6121 189.50 373.10
25 6001 188.78 371.80
26 15481 175.78 348.40
27 15941 194.44 382.00
28 16260 198.06 388.50
29 17129 157.06 314.70
30 11531 165.78 330.40
31 9785 202.11 395.80
32 9571 199.89 391.80
33 8197 180.50 356.90
34 15451 112.17 233.90
35 16160 111.61 232.90
36 17608 100.94 213.70
37 18360 85.50 185.90
38 11051 102.17 215.90
39 9900 200.61 393.10
40 8673 650.00 1202.00
41 8225 695.00 1283.00
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Maximum Component Temperatures

Component Node_1 Node_2 Node Max_Temp (C) Max_Temp (F)
Cask Outer Shell 101 2894 1888 4.2717E+02 8.0090E+02
Bottom Plate 3001 3232 3001 2.0733E+02 4.0520E+02
Cask Lid 3233 3424 3233 2.0606E+02 4.0290E+02
Shell Cavity 4001 4998 4527 2.4644E+02 4.7560E+02
Cask Lid Plug 5001 5404 5001 2.1894E+02 4.2610E+02
Tungsten Alloy 6001 7656 6938 2.4594E+02 4.7470E+02
Bottom Cavity 4227 4236 4227 2.1800E+02 4.2440E+02
Side Cavity 4372 4702 4527 2.4644E+02 4.7560E+02
Top Cavity 5001 5012 5001 2.1894E+02 4.2610E+02
Lid Seal 4993 4993 4993 2.0656E+02 4.0380E+02
Cask Vent Port 2537 2537 2537 2.0806E+02 4.0650E+02
Cask Vent Port Seal 2533 2533 2533 2.0850E+02 4.0730E+02
Vt.Conic.Seal 4828 4828 4828 2.0739E+02 4.0530E+02
Cask Drain Port 583 583 583 2.1022E+02 4.1040E+02
Cask Drain Port Seal 579 579 579 2.1061E+02 4.1110E+02
Drn.Conic.Seal 4313 4313 4313 2.0828E+02 4.0690E+02
Test Port 3351 3351 3351 2.0572E+02 4.0230E+02
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Figure 3-83. Load Case 112, Post Fire at 150 Minutes, 100°F, Maximum Decay Heat,
Maximum Insolation, Entire Model - Models AOS-100A and AOS-100A-S
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Figure 3-84. Load Case 112, Post Fire at 150 Minutes, 100°F, Maximum Decay Heat,
Maximum Insolation, Cask Model — Models AOS-100A and AOS-100A-S
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Table 3-61. Load Case 112, Post Fire at 180 Minutes, 100°F, Maximum Decay Heat, Maximum Insolation
— Models AOS-100A and AOS-100A-S

Location Node Temp (C) Temp (F)
1 5001 213.94 417.10
2 4532 227.61 441.70
3 4227 217.39 423.30
4 4752 214.22 417.60
5 4838 206.39 403.50
6 4993 200.39 392.70
7 3309 185.83 366.50
8 3351 190.83 375.50
9 678 222.56 432.60

i0 2537 207.89 406.20
11 2533 208.39 407.10
12 4828 204.78 400.60
13 1888 215.89 420.60
14 583 210.00 410.00
15 579 210.39 410.70
16 4313 198.00 388.40
17 3148 196.17 385.10
18 3001 184.22 363.60
19 7533 191.94 377.50
20 7377 192.44 378.40
21 7371 219.78 427.60
22 6942 223.44 434.20
23 6267 220.17 428.30
24 6121 195.89 384.60
25 6001 195.33 383.60
26 15481 184.72 364.50
27 15941 198.78 389.80
28 16260 201.06 393.90
29 17129 155.89 312.60
30 11531 164.72 328.50
31 9785 204.67 400.40
32 9571 203.67 398.60
33 8197 188.72 371.70
34 15451 112.28 234.10
35 16160 111.67 233.00
36 17608 100.89 213.60
37 18360 85.22 185.40
38 11051 102.06 215.70
39 9900 185.22 365.40
40 8673 602.22 1116.00
41 8225 660.00 1220.00
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Maximum Component Temperatures

Component Node_1 Node_2 Node Max_Temp (C) Max_Temp (F)
Cask Outer Shell 101 2894 1888 4.2717E+02 8.0090E+02
Bottom Plate 3001 3232 3001 2.0733E+02 4.0520E+02
Cask Lid 3233 3424 3233 2.0606E+02 4.0290E+02
Shell Cavity 4001 4998 4527 2.4644E+02 4.7560E+02
Cask Lid Plug 5001 5404 5001 2.1894E+02 4.2610E+02
Tungsten Alloy 6001 7656 6938 2.4594E+02 4.7470E+02
Bottom Cavity - 4227 4236 4227 2.1800E+02 4.2440E+02
Side Cavity 4372 4702 4527 2.4644E+02 4.7560E+02
Top Cavity 5001 5012 5001 2.1894E+02 4.2610E+02
Lid Seal 4993 4993 4993 2.0656E+02 4.0380E+02
Cask Vent Port 2537 2537 2537 2.0806E+02 4.0650E+02
Cask Vent Port Seal 2533 2533 2533 2.0850E+02 4.0730E+02
Vt.Conic.Seal 4828 4828 4828 2.0739E+02 4.0530E+02
Cask Drain Port 583 583 583 2.1022E+02 4.1040E+02
Cask Drain Port Seal 579 579 579 2.1061E+02 4.1110E+02
Drn.Conic.Seal 4313 4313 4313 2.0828E+02 4.0690E+02
Test Port 3351 3351 3351 2.0572E+02 4.0230E+02
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Figure 3-85. Load Case 112, Post Fire at 180 Minutes, 100°F, Maximum Decay Heat,
Maximum Insolation, Entire Model — Models AOS-100A and AOS-100A-S
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Figure 3-86. Load Case 112, Post Fire at 180 Minutes, 100°F, Maximum Decay Heat,
Maximum Insolation, Cask Model — Models AOS-100A and AOS-100A-S
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3.5.2.4 Thermal Evaluation Results — Model AOS-100B

This appendix presents the following information, specific to the Model AOS-100B transport package:

* Normal Conditions of Transport Thermal Evaluation Results —
Model AOS-100B

e Fire Condition Thermal Evaluation Results — Model AOS-100B

Table 3-47 lists the temperature monitoring points (nodes) for the Model AOS-100 (A, B, and A-S)
transport packages, under Normal conditions of transport and the Fire condition.
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3.5.2.4.1 Normal Conditions of Transport Thermal Evaluation Results —
Model AOS-100B

Table 3-62 lists the tables and figures in this appendix that present the Model AOS-100B transport
package results under Normal conditions of transport, for Load Cases 101 through 106. Each table
provides a list of temperatures at each monitoring node. The tables for Load Cases 101, 102, 105, and 106
also include a list of maximum temperatures within each transport package component.

Figure 3-60 illustrates the location of each node on the Model AOS-100 (A, B, and A-S) transport
packages, under Normal conditions of transport. (The node locations are listed in Table 3-47.)

Table 3-62. Normal Conditions of Transport Thermal Evaluation Results — Model AOS-100B

Load ,
Case Description Results Table Entire Model Cask Model
101 100°F Ambient, Maximum Decay Heat Table 3-63 Figure 3-87 Figure 3-88
102 | 00°F Ambient, Maximum Decay Heat, Table 3-64 Figure 3-89 Figure 3-90
Maximum Insolation
-20°F Ambient, Zero Decay Heat, .
103 Zero Insolation Table 3-65 Figure 3-91 -
104 -40°F Amble_:nt, Zero Decay Heat, Table 3-66 Figure 3-92 _
Zero Insolation
105 -40°F Ambient, Maximum Decay Heat Table 3-67 Figure 3-93 Figure 3-94
106 -20°F Ambient, Maximum Decay Heat Table 3-68 Figure 3-95 Figure 3-96
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Table 3-63. Load Case 101, 100°F Ambient, Maximum Decay Heat —
Model AOS-100B

Location Node Temp (C) Temp (F)
1 5001 114.94 238.90
2 4532 107.17 224.90
3 4227 111.17 232.10
4 4752 106.28 223.30
5 4838 101.00 213.80
6 4993 100.83 213.50
7 3309 101.11 214.00
8 3351 100.72 213.30
9 678 101.28 214.30

10 2537 99.06 210.30
11 2533 99.28 210.70
12 4828 101.11 214.00
13 1888 97.56 207.60
14 583 98.94 210.10
15 579 99.11 210.40
16 4313 102.06 215.70
17 3148 100.00 212.00
18 3001 100.44 212.80
19 7533 103.11 217.60
20 7377 : 103.33 218.00
21 7371 102.33 216.20
22 6942 102.56 216.60
23 6267 102.39 216.30
24 6121 102.39 216.30
25 6001 102.22 216.00
26 9501 100.39 212.70
27 9950 98.89 210.00
28 10014 98.06 208.50
29 10781 74.89 166.80
30 9091 72.56 162.60
31 8463 97.56 207.60
32 8462 98.67 209.60
33 8197 99.89 211.80
34 9711 39.39 102.90
35 9821 38.28 100.90
36 10158 38.22 100.80
37 10605 41.17 106.10
38 9102 40.33 104.60
39 8578 40.22 104.40
40 8225 48.28 118.90
41 8001 53.00 127.40
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Maximum Component Temperatures

Component Node_1 Node_2 Node Max_Temp (C) Max_Temp (F)
Cask Outer Shell 101 2894 626 1.0128E+02 2.1430E+02
Bottom Plate 3001 3232 3120 1.0056E+02 2.1300E+02
Cask Lid 3233 3424 3233 1.0122E+02 2.1420E+02
Shell Cavity 4001 4998 4227 1.1117E+02 2.3210E+02
Cask Lid Plug 5001 5404 5001 1.1494E+02 2.3890E+02
Carbon Steel 6001 7656 7552 1.0344E+02 2.1820E+02
Bottom Cavity 4227 4236 4227 1.1117E+02 2.3210E+02
Side Cavity 4372 4702 4372 1.0717E+02 2.2490E+02
Top Cavity 5001 5012 5001 1.1494E+02 2.3890E+02
Lid Seal 4993 4993 4993 1.0083E+02 2.1350E+02
Cask Vent Port 2537 2537 2537 9.9056E+01 2.1030E+02
Cask Vent Port Seal 2533 2533 2533 9.9278E+01 2.1070E+02
Vt.Conic.Seal 4828 4828 4828 1.0111E+02 2.1400E+02
Cask Drain Port 583 583 583 9.8944E+01 2.1010E+02
Cask Drain Port Seal 579 579 579 9.9111E+01 - 2.1040E+02
Drn.Conic.Seal 4313 4313 4313 1.0206E+02 2.1570E+02
Test Port 3351 3351 3351 1.0072E+02 2.1330E+02
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Figure 3-87. Load Case 101, 100°F Ambient, Maximum Decay Heat, Entire Model - Model AOS-100B
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Figure 3-88. Load Case 101, 100°F Ambient, Maximum Decay Heat, Cask Model — Model AOS-100B
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Table 3-64. Load Case 102, 100°F Ambient, Maximum Decay Heat, Maximum Insolation —
Model AOS-100B

Location Node Temp (C) Temp (F)
1 5001 158.44 317.20
2 4532 151.39 304.50
3 4227 155.61 312.10
4 4752 150.33 302.60
5 4838 145.17 293.30
6 4993 145.00 293.00
7 3309 145.28 293.50
8 3351 144.89 292.80
9 678 145.78 294.40

10 2537 143.17 289.70
11 2533 ©143.39 290.10
12 4828 145.22 293.40
13 1888 142.22 288.00
14 583 144.11 291.40
15 579 144.28 291.70
16 4313 147.00 296.60
17 3148 145.06 293.10
18 3001 145.44 293.80
19 7533 147.06 296.70
20 7377 147.28 297.10
21 7371 146.61 295.90
22 6942 147.06 296.70
23 6267 147.17 296.90
24 6121 147.28 297.10
25 6001 147.11 296.80
26 9501 144.72 292.50
27 9950 143.33 290.00
28 10014 142.50 288.50
29 10781 113.89 237.00
30 9091 127.50 261.50
31 8463 143.33 290.00
32 8462 144.00 291.20
33 8197 144.94 292.90
34 9711 110.39 230.70
35 9821 100.06 212,10
36 . 10158 100.89 213.60
37 10605 83.33 182.00
38 9102 101.17 214.10
39 8578 90.17 194.30
40 8225 97.39 207.30
41 8001 101.61 214.90
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Maximum Component Temperatures

Component Node_1 Node_2 Node Max_Temp (C) Max_Temp (F)
Cask Outer Shell 101 2894 614 1.4600E+02 2.9480E+02
Bottom Plate 3001 3232 3103 1.4556E+02 2.9400E+02
Cask Lid 3233 3424 3233 1.4533E+02 2.9360E+02
Shell Cavity 4001 4998 4227 1.5561E+02 3.1210E+02
Cask Lid Plug 5001 5404 5001 1.5844E+02 3.1720E+02
Carbon Steel 6001 7656 6324 1.4789E+02 - 2.9820E+02
Bottom Cavity 4227 4236 4227 1.5561E+02 3.1210E+02
Side Cavity 4372 4702 4372 1.5167E+02 3.0500E+02
Top Cavity 5001 5012 5001 1.5844E+02 3.1720E+02
Lid Seal 4993 4993 4993 1.4500E+02 2.9300E+02
Cask Vent Port 2537 2537 2537 1.4317E+02 2.8970E+02
Cask Vent Port Seal 2533 2533 2533 1.4339E+02 2.9010E+02
Vt.Conic.Seal 4828 4828 4828 1.4522E+02 2.9340E+02
Cask Drain Port 583 583 583 1.4411E+02 2.9140E+02
Cask Drain Port Seal 579 . 579 579 1.4428E+02 2.9170E+02
Drn.Conic.Seal 4313 4313 4313 1.4700E+02 2.9660E+02
Test Port 3351 3351 3351 1.4489E+02 2.9280E+02
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Figure 3-89. Load Case 102, 100°F Ambient, Maximum Decay Heat, Maximum Insolation,

Entire Model — Model AOS-100B
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Figure 3-90. Load Case 102, 100°F Ambient, Maximum Decay Heat, Maximum Insolation,
Cask Model — Model AOS-100B
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Table 3-65. Load Case 103, -20°F Ambient, Zero Decay Heat, Zero Insolation — Model AOS-100B

Location Node Temp (C) Temp (F)
1 5001 -28.89 -20.00
2 4532 -28.89 -20.00
3 4227 -28.89 -20.00
4 4752 -28.89 -20.00
5 4838 -28.89 -20.00
6 4993 -28.89 -20.00
7 3309 -28.89 -20.00
8 3351 -28.89 -20.00
9 678 -28.89 -20.00

10 2537 -28.89 -20.00
11 2533 -28.89 -20.00
12 4828 -28.89 -20.00
13 1888 -28.89 -20.00
14 583 -28.89 -20.00
15 579 -28.89 -20.00
16 4313 -28.89 -20.00
17 3148 -28.89 -20.00
18 3001 -28.89 -20.00
19 7533 -28.89 -20.00
20 7377 -28.89 -20.00
21 7371 -28.89 -20.00
22 6942 -28.89 -20.00
23 6267 -28.89 -20.00
24 6121 -28.89 -20.00
25 6001 -28.89 -20.00
26 9501 -28.89 -20.00
27 9950 ~-28.89 -20.00
28 10014 -28.89 -20.00
29 10781 -28.89 -20.00
30 9091 -28.89 -20.00
31 8463 -28.89 -20.00
32 8462 -28.89 -20.00
33 8197 ~28.89 -20.00
34 9711 -28.89 -20.00
35 9821 -28.89 ~-20.00
36 10158 -28.89 -20.00
37 10605 ~-28.89 -20.00
38 9102 -28.89 -20.00
39 8578 -28.89 -20.00
40 8225 -28.89 -20.00
41 8001 -28.89 -20.00
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Table 3-66. Load Case 104, -40°F Ambient, Zero Decay Heat, Zero Insolation — Model AOS-100B

Location Node Temp (C) Temp (F)
1 5001 -40.00 -40.00
2 4532 -40.00 -40.00
3 4227 -40.00 -40.00
4 4752 -40.00 -40.00
5 4838 -40.00 -40.00
6 4993 -40.00 -40.00
7 3309 -40.00 -40.00
8 3351 -40.00 -40.00
9 678 -40.00 -40.00

10 2537 -40.00 -40.00
11 2533 -40.00 -40.00
12 4828 -40.00 -40.00
13 1888 -40.00 -40.00
14 583 -40.00 -40.00
15 579 -40.00 -40.00
16 4313 -40.00 -40.00
17 3148 -40.00 -40.00
18 3001 -40.00 -40.00
19 7533 -40.00 -40.00
20 7377 -40.00 -40.00
21 7371 -40.00 -40.00
22 6942 -40.00 -40.00
23 6267 -40.00 -40.00
24 6121 -40.00 -40.00
25 6001 -40.00 -40.00
26 9501 -40.00 -40.00
27 9950 -40.00 -40.00
28 10014 -40.00 -40.00
29 10781 -40.00 -40.00
30 9091 -40.00 -40.00
31 8463 -40.00 -40.00
32 8462 -40.00 -40.00
33 8197 -40.00 -40.00
34 9711 -40.00 -40.00
35 9821 -40.00 -40.00
36 10158 -40.00 ~-40.00
37 10605 -40.00 -40.00
38 9102 -40.00 -40.00
39 8578 -40.00 -40.00
40 8225 -40.00 -40.00
41 8001 -40.00 -40.00
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Figuré 3-92. Load Case 104, -40°F Ambient, Zero Decay Heat, Zero Insolation,
Entire Model — Model AOS-100B
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.Table 3-67. Load Case 105, -40°F Ambient, Maximum Decay Heat — Model AOS-100B

Location Node Temp (C) Temp (F)
1 5001 45.28 113.50
2 4532 36.61 97.89
3 4227 40.83 105.50
4 4752 35.62 96.11
5 4838 29.97 85.94
6 4993 29.81 85.66
7 3309 30.13 86.23
8 3351 29.70 85.46
9 678 30.14 86.26

10 2537 27.89 82.21
11 2533 28.11 82.59
12 4828 30.07 86.13
13 1888 26.08 78.95
14 583 27.64 81.75
15 579 27.84 82.12
16 4313 30.98 87.76
17 3148 28.75 83.75
18 3001 29.24 84.64
19 7533 32,51 90.51
20 7377 32.76 90.97
21 7371 31.22 88.19
22 6942 31.39 88.51
23 6267 31.21 88.18
24 6121 31.32 88.37
25 6001 31.13 88.03
26 9501 29.36 84.85
27 9950 27.46 81.43
28 10014 26.31 79.35
29 10781 2.58 36.64
30 9091 -1.81 28.75
31 8463 25.50 77.90
32 8462 27.09 80.77
33 8197 28.65 83.57
34 9711 -37.70 -35.86
35 9821 ~39.18 -38.53
36 10158 -39.34 ~-38.81
37 10605 -34.23 -29.61
38 9102 -36.38 -33.48
39 8578 -36.78 -34.21
40 8225 -27.38 -17.29
41 8001 -21.91 -7.43
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Maximum Component Temperatures

Component Node_1 Node_2 Node Max Temp (C) Max_Temp (F)
Cask Outer Shell 101 2894 722 3.0211E+01 8.6380E+01
Bottom Plate 3001 3232 3120 2.9361E+01 8.4850E+01
Cask Lid 3233 3424 3233 3.0250E+01 8.6450E+01
Shell Cavity 4001 4998 4227 4.0833E+01 1.0550E+02
Cask Lid Plug 5001 5404 5001 4.5278E+01 1.1350E+02
Carbon Steel 6001 7656 7552 3.2856E+01 9.1140E+01
Bottom Cavity 4227 4236 4227 4.0833E+01 1.0550E+02
Side Cavity 4372 4702 4527 3.6606E+01 9.7890E+01
Top Cavity 5001 5012 5001 4.5278E+01 1.1350E+02
Lid Seal 4993 4993 4993 2.9811E+01 8.5660E+01
Cask Vent Port 2537 2537 2537 2.7894E+01 8.2210E+01
Cask Vent Port Seal 2533 2533 2533 2.8106E+01 8.2590E+01
Vt.Conic. Seal 4828 4828 4828 3.0072E+01 8.6130E+01
Cask Drain Port 583 583 583 2.7639E+01 8.1750E+01
Cask Drain Port Seal 579 579 579 2.7844E+01 8.2120E+01
Drn.Conic.Seal 4313 4313 4313 3.0978E+01 8.7760E+01
Test Port 3351 3351 3351 2.9700E+01 8.5460E+01
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Figure 3-93. Load Case 105, -40°F Ambient, Maximum Decay Heat, Entire Model — Model AOS-100B
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Figure 3-94. Load Case 105, -40°F Ambient, Maximum Decay Heat, Cask Model — Model AOS-100B
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Table 3-68. Load Case 106, -20°F Ambient, Maximum Decay Heat — Model AOS-100B

Location Node Temp (C) Temp (F)
1 5001 55.50 131.90
2 4532 47.00 116.60
3 4227 51.17 124.10
4 4752 46.00 114.80
5 4838 40.39 104.70
6 4993 40.28 104.50
7 3309 40.56 105.00
8 3351 40.17 104.30
9 678 40.61 105.10

10 2537 38.39 101.10
11 2533 38.56 101.40
12 4828 40.50 104.90
13 1888 36.62 97.92
14 583 38.11 100.60
15 579 38.33 101.00
16 4313 41.44 106.60
17 3148 39.22 102.60
18 3001 39.72 103.50
19 7533 42.89 109.20
20 7377 43.17 109.70
21 7371 41.67 107.00
22 6942 41.89 107.40
23 6267 41.67 107.00
24 6121 41.78 107.20
25 6001 41.56 106.80
26 9501 39.78 103.60
27 9950 37.94 100.30
28 10014 36.84 98.32
29 10781 12.88 55.18
30 9091 8.62 47.51
31 8463 36.06 96.91
32 8462 37.60 99.68
33 8197 39.11 102.40
34 9711 -26.72 -16.09
35 9821 -28.13 -18.63
36 10158 -28.24 -18.84
37 10605 -23.56 -10.40
38 9102 -25.51 -13.91
39 8578 -25.68 -14.23
40 8225 -16.47 2.36
41 8001 -11.10 12.02
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Maximum Component Temperatures

_ Component Node_1 Node_2 Node Max_Temp (C) Max_Temp (F)
Cask Outer Shell 101 2894 696 4.0667E+01 1.0520E+02
Bottom Plate 3001 - 3232 3120 3.9833E+01 1.0370E+02
Cask Lid 3233 3424 3233 4.0667E+01 1.0520E+02
Shell Cavity 4001 4998 4227 5.1167E+01 1.2410E+02
Cask Lid Plug 5001 5404 5001 5.5500E+01 1.3190E+02
Carbon Steel 6001 7656 7552 4.3222E+01 1.0980E+02
Bottom Cavity 4227 4236 4227 5.1167E+01 1.2410E+02
Side cavity 4372 4702 4507 4.7000E+01 1.1660E+02
Top Cavity 5001 5012 5001 5.5500E+01 1.3190E+02
Lid Seal 4993 4993 4993 4.0278E+01 1.0450E+02
Cask Vent Port 2537 2537 2537 3.8389E+01 1.0110E+02
Cask Vent Port Seal 2533 2533 2533 3.8556E+01 1.0140E+02
Vt.Conic.Seal 4828 4828 4828 4.0500E+01 1.0490E+02
Cask Drain Port 583 583 583 3.8111E+01 1.0060E+02
Cask Drain Port Seal 579 579 579 3.8333E+01 1.0100E+02
Drn.Conic.Seal 4313 4313 4313 4.1444E+01 1.0660E+02
Test Port 3351 3351 3351 4.0167E+01 1.0430E+02
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Figure 3-95. Load Case 106, -20°F Ambient, Maximum Decay Heat, Entire Model — Model AOS-100B
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Figure 3-96. Load Case 106, -20°F Ambient, Maximum Decay Heat, Cask Model — Model AOS-100B
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