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Development of the Pushing Type Cutting Device to Dismantle Concrete
Structure for Decommissioning of Nuclear Power Plant
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Pulling-type cutting devices, which use a diamond wire saw, have been used generally for cutting concrete structures. In this study, a
pushing-type cutting device with a collection cover was developed by overcoming the disadvantages of pulling-type devices. In this de-
vice, dry or liquid methods can be selected to cool frictional heat. Operation and leakage tests of the dust generated during the dismantling
of a concrete structure were carried out, confirming the suitable operation of the fabricated cutting device; the leakage rate was approxi-
mately 1.7%. For a conservative evaluation, the internal dose of workers was estimated in dismantling the core center part of biological
shield concrete with a specific activity of 99.5 Bq-g'. The committed effective dose per worker was 0.25 mSv. The developed cutting
device contributed to reducing radioactive concrete waste and minimizing worker exposure due to its easy installation. Therefore, it can
be utilized as a cutting apparatus for dismantling not only reinforced concrete structures but also radioactive biological shield concrete in

nuclear power plant decommissioning efforts.
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Table 1. Characteristic comparison of pulling type and pushing type

Cutting device
Items £

Pulling type

Pushing type

Cutting method

Concrete to be dismantle

Pulling

Concrete structure on ground

Pushing

Concrete structure on ground and under ground

Power supplier Active type Active type or Excavator
Cooling method Dry or wet Dry and wet
Adhesion of collection cover Fixed type Oil pressure or fixed type

Boring machine Not used Used
Leakage rate of dust Relatively high Relatively low
Exposure dose Relatively high Relatively low

m\{\\ 3

7 \\

(a) pulling type

I
.

A

DN
(b) pushing type

Fig. 1. Cutting methods using the diamond wire saw in removing the
concrete structure.
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Table 2. Comparison of mechanical performance for cutting device

Ttems Cutting device Pulling type Pushing type
Water consumption 300 ~ 1,000 cm®/hr 30 ~ 50 cm’/hr
Cutting speed 14.8 min/m? 13.5 min/ m?
Dust leakage rate Less than 10% Less than 2%
Average usages of a diamond wire saw 4 cuttings 10 cuttings
Table 3. Activity of biological shield concrete of Kori unit 1
Structure Weight (kg) Activity (Bq) Specific activity (Bq-g™) Classification
Core center part 63,920 6.36 x 10° 99.5 LLW
Other part 506,080 1.58 x 10° 3.12 VLLW
Total 570,000 7.94 x 10° 13.9
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H Main controller H

[ |

H Diamond saw H H Dust collection cover H “ Dust suction instrument H
H Movable device H H Boring instrument H H Purification of sludge & quuid,H
H 7 Pulleys H H Air & liquid supply H H Oil-pressure supplier H

Fig. 2. Configuration of modules of pushing type cutting device.
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(a) whole cutting system excepting external part

(b) 7 pulleys part

Fig. 4. The fabricated device installed on the concrete.

(a) internal position

(b) external position

Fig. 5. Inside and outside position of air samplers.
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Table 4. The analysis results of dust samples

Results(ugm?)

Conditions Measir.mg time Anatlﬁ/szis
Inside  Outside (h:m) metho
With cover 75.4 28.1 13:30
) ~ Weighting
Without cover  4,422.1 114.8 16:00
Ky unit:cm
> («30
Upper 789
part 382+
Lower 100
part —bl lﬂ' 30 »| .
1ooT 1250 T
2
> e 3829 922
100 l
>
) 3055 -
Cutting area
le——993—»| |<—993 —

Fig. 6. Dimension and structure of the activation of Kori unit 1 bio-shield.
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