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Abstract

A type IP-2 transport package should prevent a loss or dispersal of the radioactive contents and a
more than 20% increase in the maximum radiation level at any external surface of the package when it
were subjected to the drop test under the normal conditions of transport. If a shielding thickness of
IP-2 transport package is thick, a bolted lid type may prevent a loss or dispersal of the radioactive
contents than the door type of ISO containers which are generally used as a type IP-2 transport
package. In this paper, to evaluate the effect of drop directions on the bolt tension and the coherence
of a bolt, the drop tests of preliminary small model are tested and evaluated for seven directions before
the drop test of a type IP-2 transport package with a bolted lid type under the normal conditions of
transport. Seven drop directions which are a bottom-vertical drop, a lid-vertical drop, a horizontal drop
and four corner drops have been carried out. Using a force sensor, the bolt tension during the drop
impact is measured. The coherence of bolt is evaluated by the difference between the fastening torque

of bolt before a drop test and the unfastening torque of bolt after a drop impact.

Key word : Type IP-2 transport package, the normal conditions of transport, a drop test, a bolted lid
type.
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Table 2. Hatzze & BEJFH Hug & HAg
Bolt tension [kN] Force 1 | Force 2 | Force 3 | Force 4 | Average
Minimum -74 -59 ~-74 -8.7 ~7.4
Bottom-vertical drop
Maximum 2.0 3.1 3.9 50 35
] Minimum -20.6 -14.3 -24.3 -20.2 -19.9
Lid-vertical drop
Maximum 117 185 8.8 0.1 9.8
Minimum -7.7 -9.8 -8.4 4.4 -7.6
Horizontal drop
Maximum 154 2.8 7.1 136 9.7
Minimum -5.1 =27 -3.1 -23 -3.3
Bottom-—normal-Corner drop
Maximum 1.8 19 2.5 9.7 40
Minimum -3.8 -10.2 -42 -59 -6.0
Bottom-shear-Comer drop
Maximum 44 1.7 2.8 9.6 46
. Minimum 6.6 -8.6 -4.4 -0.8 ~-7.4
Lid-normal-Corner drop
Maximum 35 3.9 116 12.3 92
) Minimum -144 -4.2 -1.3 -14.8 -8.7
Lid~shear-Comer drop
Maximum 9.9 125 143 14.8 129
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Bolt 1| 819 438 371 83 35 795 91.1 585 326
Bolt 27 8238 48.1 U7 84 20.6 63.4 85.6 52.2 334
Bolt 3 90 396 50.4 81.8 2.9 789 85.2 614 238
Bolt 4 82 75.1 69 847 46.2 385 86.2 59.7 265
Bolt 5| 849 346 50.3 80.6 16.8 638 85.9 29.2 56.7
Bolt 6| 844 53.1 313 905 35.2 55.3 835 60 235
Bolt 7 90 625 215 844 155 689 835 587 248
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Bolt 2 94 73.1 20.9 99 80.2 188
Bolt 3] 982 819 16.3 88.1 87.7 0.4
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Bolt 6| 809 59.4 215 88.9 64.2 247
Bolt 7| 839 60.7 232 85.9 61.2 247
Bolt 8] 816 61.6 20 85 695 155
ki 87.14 69.36 |17.78] 83.04 69.23 ]1881
742 A A8 SARGAASE
AZEE2a EYEEA | Xo] (NFESA FIEZI] Ao
Bolt 1{ 86.2 486 376 87 462 408
Bolt 2| 832 61 22.2 89.2 489 40.3
Bolt 3 83 642 | 188 9.6 43.2 524
Bolt 4| 837 817 7 83.3 78.2 51
Bolt 5| 813 484 329 88.9 45.7 432
Bolt 6 89.9 60.7 29.2 827 595 | 232
Bolt 7| 817 56.9 248 89.4 39.9 495
Bolt 8| 827 63.1 196 87.2 70 17.2
B 84.59 6058 [24.01] 8791 5395 |[33.96

5 848

2EADYAS P29 £08700 U FehAge AAs] Ao, Gt ne 2=
g3 2EALHS AYoE B WHE Fohuy] Aste] duAYELS A g U
BrAstedh whe FAYR Save, SR, 4389 FAGE F 3 7 Gewges

ot

- 346 -



2005 SRYMSHIIESS FHUEEEE =25

AFEE AN 2EARHY WHE JAME T FAS] B2t 1 A4 £
A sA 2EQRHS st FHol oA FAFALGAANRAAN A ZEQFHY FIt
2l 185 kN2 HRor 243 kNo| Hdf 2EQFH] 228 Btk dat54e A-Fo 41
AdE=z% FHE239 Aolrt HatFAd o3 BE A Aold AAre] BEARE
B¢ ZEIYEEAS Aol ZPAT THBR YIF AN ¥ BEANEH Aole 2E
Aol e E2a0 Ao]& Telstaol doh FAFAY A A% FHEEAY Wt A%
2 4817 N'mel® uretpAgatystel o3 FdE2a9) A7t 714 A& 163 N'melth

olt

1. KOREA MOST Act. 2001-23, "Regulations for the Safe Transport of RadioactiveMaterial”, (2001).

2. 1AEA Safety standard Series No. TS-R-1, "Regulations for Packaging and Transportation of Radioactive
Material”, (2005)

3. US. Code of Federal Regulations, Title 10, Part 71, "Packaging and Transportation of Radioactive
Material”, (2004).

4. A4 9, I H N E SurgY] 72 2 F bAAgEL - 1A R FHE A7, (2005).

- 347 -



