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Abstract - All of sealing capsules to transport a special form radioactive material should be
designed and fabricated in accordance with the design criteria prescribed in IAEA standards and
domestic regulations. The objective of this study is to demonstrate the safety of a shipping capsule
for "Ir special form radioisotope which produced in the HANARO. The safety tests were carried
out for the impact, percussion, bending and heat test conditions. And leakage tests were carried
out before and after the each test. Also, the safety analyses were performed using computer codes
in order to verify the test results. The capsule showed slight scratches and deformation, and
maintained its structural and thermal integrities in all tests without any severe damage or melting.
It also met the allowable limits of leakage rate after each test. Therefore, it has been verified that
the capsule was designed and fabricated to meet all requirements for the special form.
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Capsule (containment boundary)

oMat’l : SUS304
eDimension (mm)
- Capsule :0D 5.2, L 8, 0.57t

- Source cap : OD 6.35,L 13.5

- Cap connector : OD 635, L 10.88

- Wire cable : OD 5, L 151.44

Stopball —

«— Pigtail connector

Fig. 1. Schematic drawing of special form.

Table 1. Dimensions and materials of a special form capsule.

Component Material Dimension (mm)
Source capsule SUS304 OD: @05 1ID: 027, L : 8 057t
Quter capsule
-Source cap SUS304 OD : 9635, ID: @521, L : 135
-Cap connector SUS304 OD : 0635, ID: 948, L : 10.88
Wire cable Steel ZAXAAA 0 036 YHNEZE - 048
Stop ball SUS304 L:58
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Fig. 2. Drop test facility.
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Fig. 4. Vacuum bubble equipment.
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Fig. 5. Drop test analysis model.
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Fig. 9. Source capsule after percussion test.
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Fig. 11, Stress distribution and deformed shape
under percussion test condition.
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under bending test condition.
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Table 2. Summary of maximum temperatures under heat test condition.

Calculated temperatures (C)

Location Initial (0 < time < 10 minutes) time > 10 minutes
0 2 4 6 8 10 2 14 16 18
Source(**Ir) 20 740 798 799 800 800 542 418 345 29
Source capsule 20 745 798 800 800 800 537 417 344 295
Source cap 20 771 799 800 800 800 508 416 344 295

Cap connector 20 768 799 800

800 800 519 397 330 284

Ambient temp. 20 800 800 800

800 800 38 38 38 38

Table 3. Summary of maximum stress under heat test condition.

Allowable value(MPa) Temperature (C)

Location Calculated value(MPa)
Source capsule 7.8E-12
Source cap 2.1E-11
Cap connector 46E-12

155 800
155 800
155 800

(secondary stress)& T3HeH, & 32 e Z
B A E38d4 daE Jeyu Ju.5
7y AN ED uNEe 2 A%Y gY
EAZ FAHT MEZ F&E0l A9 glol A
FE5A AFdEZ dYFoz A% G FA
g 5 3l AoZ Yeig

YAGER e UEE 372 AYAY,
FAZHHANAN AN WEIDY 2EE V)FL
2 F4EE A48 o] dFHAAA Qe 7
A AXRALE Hutsla. gtz oz UHE £7)
A F7)9 LEA5oZ Q3 UYYe Boyle-
Charle®] & oJ3sle] ofe 2L 2oz Ao
"o},

VsV _p. L Vy
P] T1 _PZ T2 ’ PZ_PI Tl V2
7], Ti : Initial temperature (K)

T, : Final temperature (K)

Pi : Internal pressure at temperature
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P2 : Internal pressure at temperature
T, (kg/cuf)

o] g3t AT

Vi : Initial air space volume at T (cr)
Vs : Final air space volume (cn’)
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