Water Immersion Test for Transport Cask of
Radioactive Material by Using a Scale-Down Model
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Abstract

All shipping cask to transport a radioactive material should be designed and
fabricated in accordance with the design criteria prescribed in IAEA standards and
domestic regulations. Water immersion test has been performed under 2 MPa
external pressure to verify the integrity of containment system for transport cask of
radioactive material. The test model was placed inside the vessel, and pressure
inside the vessel was increased to 2 MPa during 1 hour. The cask was inspected by
measurement of dimension and visual inspection after immersion test. The cask was
verified the integrity of containment system without collapse, buckling or inleakage

of water under water immersion test condition.
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Table 1. Description of KN-12 Transport Cask

Items Description
Capacity 12 PWR assemblies
Type BUF

Weight - 624 tons (empty, without water and impact limiters)
el
& - 84.3 tons (loaded, with water and impact limiters)

- Packaging (including impact limiter)
. Outer dia. : 2,450 mm, length : 5,744 mm
Dimensions - Cask body
. Outer dia. : 1,942 mm, length : 4,809 mm, thick. : 375 mm
. Internal dia. : 1,192 mm, internal length @ 4,190 mm

- Cask body : forged carbon steel

- Lid : stainless steel

Materials - Neutron shield : polyethylene (72 rods)

- Fuel basket : stainless steel, borated aluminum(B+Al)

- Impact Limiter : wood

Cooling type Wet / dry type (water or helium gas)

- Burn—up : 50,000 MWD/MTU

- Initial enrichment : 5.0 % U-235

- Cooling time : 7 years

- Max. activity content : 1.39E17 Ci

- Decay heat : 12.6 kW (1.05 kW / Ass’y)

Design basis
fuel
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Table 2. Test Results the Measuring of the Volume for Test Space

Pi(hPa)
186.65
191.98
183.98

P2(hPa)
24.13
24.66
23.99

Vrest(em)
683.6
688.7
676.9
683.1

First test

Second test

Third test

Average
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Table 3. Results of Measuring the Leakage Rate

Start time
(tstart) , S

End time
(tend), S

Start pressure
(Pstart) s Pa

End pressure
(Pend), Pa

Leakage rate
(Lr), Pa

Standard
leakage rate
(ref cm/s)

900

0.28

0.72

0.33

3.30E-6

1800

0.72

1.17

0.34

3.37TE-6

270

1.17

1.64

0.36

3.52E-6
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Table 4. Results of Dimension Measurement before and after Water Immersion Test

Dimension (mm)
Location
Before immersion test After immersion test

(a) Lid thickness 67.2 67.1
(b) Lid thickness 30.0 30.2
(c) Cask outer diameter 584.8 585.2
(d) Cask outer diameter 612.2 612.3
(e) Cask outer diameter 648.2 647.9
(f) Cask outer diameter 612.3 612.5
(g) Cask outer diameter 602.0 602.8

cl| d e f ll9

Lid Top side Bottom side
* Measuring direction : 0 - 180°
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Transport of Radioactive Material”, 1996.
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Fig. 1. Vertical Section of KN-12 Transport Cask.
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Fig. 3. Schematic Drawing of Water Immersion Test.
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Fig. 4. Schematic Drawing of Leak Test.



Fig. 6. Water Immersion Test.
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