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(57)  Arail-type large concrete drum cutting and dis- [Figure 1]

mantling system includes: a moving rail thatloads a large

concrete drumthatis a radioactive waste to linearly move

the large concrete drum to a predetermined position; a 100
rotating platform that sequentially rotates the large con- -
crete drum disposed at the predetermined position to be

moved along the moving rail at a predetermined angle

according to a predetermined cutting and dismantling

control program; a guide rail device that is installed at

a predetermined distance around the rotating platform,

disposes a cutting device at a predetermined height with 130
respect to the rotating platform, and moves the cutting 110
device at a predetermined angle at the predetermined
height; a cutting and dismantling device that cuts and ( (
dismantles the large concrete drum while moving along </I 10

the guide rail device at a predetermined angle; and a

control device that remotely controls the moving rail, the / e
rotating platform, the guide rail device, and the cutting 170 190
and dismantling device according to the cutting and dis-

mantling control program.
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Description
[Technical Field]

Cross-reference to related application(s)

[0001] Thisapplication claims priority to and the benefit
of Korean Patent Application No. 10-2023-0116438 filed
with the Korean Intellectual Property Office on Septem-
ber 1, 2023, the entire contents of which are incorporated
herein by reference.

[0002] The present disclosure relates to a rail-type
large concrete drum cutting and dismantling system
and method, and more particularly, to a rail-type large
concrete drum cutting and dismantling system and meth-
od capable of smoothly moving, manipulating, and hand-
ling a large concrete drum and remotely cutting and
dismantling the large concrete drum without access of
a worker.

[Background Art]

[0003] A large concrete container including a high-
dose concentrated waste liquid and a high-dose spent
resin is being stored in a radioactive waste storage for a
long period.

[0004] The large concrete container includes a radio-
active waste drum, and includes a concrete block-
shaped outside wall with a thickness of about 10 cm to
weigh 6 tons or more, and there is an insufficient device
for manipulating and handling the very large and heavy
concrete container.

[0005] Because the radioactive waste drum inside the
large concrete container still poses a risk of exposure, a
dedicated cutting and dismantling device for efficiently
performing a cutting and dismantling process is required
to smoothly perform the cutting and dismantling process.
[0006] Additionally, the large concrete drum should be
able to be effectively cut and disassembled remotely
without access of a worker, and the large concrete drum
should be stably manipulated and handled and should be
disposed at a correct position.

[Disclosure]
[Technical Problem]

[0007] The present disclosure is intended to solve the
problem described above, and a purpose of the present
disclosure is intended to provide a rail-type large con-
crete drum cutting and dismantling system and method
capable of effectively cutting and dismantling a large
concrete drum, safely manipulating and handling the
large concrete drum, disposing the large concrete drum
at a correct position, and remotely cutting and disman-
tling the large concrete drum without proximity of a work-
er.
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[Technical Solution]

[0008] A rail-type large concrete drum cutting and dis-
mantling system according to an embodiment of the
present disclosure includes: a moving rail that loads a
large concrete drum that is a radioactive waste to linearly
move the large concrete drum to a predetermined posi-
tion; a rotating platform that sequentially rotates the large
concrete drum disposed at the predetermined position to
be moved along the moving rail at a predetermined angle
according to a predetermined cutting and dismantling
control program; a guide rail device that is installed at
a predetermined distance around the rotating platform,
disposes a cutting device at a predetermined height with
respect to the rotating platform, and moves the cutting
device at a predetermined angle at the predetermined
height; a cutting and dismantling device that cuts and
dismantles the large concrete drum while moving along
the guide rail device at a predetermined angle; and a
control device that remotely controls the moving rail, the
rotating platform, the guide rail device, and the cutting
and dismantling device according to the cutting and dis-
mantling control program.

[0009] A rail-type large concrete drum cutting and dis-
mantling method according to an embodiment of the
present disclosure includes: disposing a large concrete
drum above a rotating platform where cutting and dis-
mantling is performed by operating a moving rail; moving
a cutting and dismantling device dismantling the large
concrete drum along a guide rail installed at an outer
perimeter portion of the rotating platform to dispose the
cutting and dismantling device at a correct cutting posi-
tion on an upper portion of the large concrete drum;
performing first cutting and dismantling on the large
concrete drum by raising and lowering the cutting and
dismantling device for the large concrete drum; and
rotating the rotating platform at a predetermined angle
according to a cutting and dismantling control program.

[Advantageous Effects]

[0010] A rail-type large concrete drum cutting and dis-
mantling system and method according to embodiments
of the present disclosure may effectively cut and disman-
tle a large concrete drum, may safely manipulate and
handle the large concrete drum, may dispose the large
concrete drum at a correct position, and may remotely cut
and dismantle the large concrete drum without proximity
of a worker.

[Description of the Drawings]

[0011]
FIG. 1 is a conceptual diagram of a rail-type large
concrete drum cutting and dismantling system ac-

cording to an embodiment of the present disclosure.
FIG. 2 is a conceptual diagram of a cutting and
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dismantling device used in FIG. 1.

FIG. 3is ablock diagram showing a configuration of a
control device of the rail-type large concrete drum
cutting and dismantling system according to an em-
bodiment of the present disclosure.

FIG. 4 is a flowchart describing a rail-type large
concrete drum cutting and dismantling method ac-
cording to an embodiment of the present disclosure.

[Mode for Invention]

[0012] Anembodiment ofthe presentdisclosure will be
described in detail hereinafter with reference to the ac-
companying drawings so that those skilled in the art to
which the present disclosure belongs could easily imple-
ment the embodiment. The present disclosure may be
modified in various ways, all without departing from the
spirit or scope of the present disclosure.

[0013] Unless explicitly stated to the contrary, the word
"comprise" and variations such as "comprises" and "com-
prising" in the specification and the claims should be
understood to imply the inclusion of stated elements
but not the exclusion of any other elements.

[0014] Hereinafter, arail-type large concrete drum cut-
ting and dismantling system and method according to
embodiments of the present disclosure will be described
in detail with reference to FIGS. 1 to 4.

[0015] First, the rail-type large concrete drum cutting
and dismantling system according to embodiments of the
present disclosure will be described with reference to
FIGS. 1 to 3.

[0016] FIG. 1 is a conceptual diagram of a rail-type
large concrete drum cutting and dismantling system ac-
cording to an embodiment of the present disclosure, FIG.
2 is a conceptual diagram of a cutting and dismantling
device used in FIG. 1, and FIG. 3 is a block diagram
showing a configuration of a control device of the rail-type
large concrete drum cutting and dismantling system ac-
cording to an embodiment of the present disclosure.
[0017] As shown in FIGS. 1 to 3, a rail-type large
concrete drum cutting and dismantling system 100 ac-
cording to an embodiment of the present disclosure may
include a moving rail (or a rotating platform moving rail)
130, a large concrete drum rotating platform 110, a guide
rail device 150 for the cutting and dismantling device, a
cutting and dismantling device 170, and a control device
190.

[0018] The rail-type large concrete drum cutting and
dismantling system 100 according to the embodiment of
the present disclosure may include the moving rail 130 for
loading a large concrete drum 10 to linearly move the
large concrete drum 10 to a predetermined position (i.e.,
a position at which the rotating platform 110 is disposed);
the rotating platform 110 for sequentially rotating the
large concrete drum 10 disposed at the predetermined
position to be moved along the moving rail 130 at a
predetermined angle according to a cutting and disman-
tling control program stored in a memory portion 190A;
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the guide rail device 150 installed at a predetermined
distance around the rotating platform 110, disposing a
cutting device 171 at a predetermined height with respect
to the rotating platform 110, and moving the cutting
device 171 at a predetermined angle at the predeter-
mined height; the cutting and dismantling device 170 for
cutting and dismantling the large concrete drum 10 by
moving along the guide rail device 150 at a predeter-
mined angle while raising and lowering the cutting device
171 with respect to the large concrete drum 10; and the
control device 190 remotely controlling operations of the
moving rail 130, the rotating platform 110, the guide rail
device 150, and the cutting and dismantling device 170
according to the cutting and dismantling control program.
[0019] If the large concrete drum 10 is loaded on the
moving rail 130, the rail-type large concrete drum cutting
and dismantling system 100 according to the embodi-
ment of the present disclosure may be configured to be
capable of rotating 360 degrees and the large concrete
drum 10 may be moved to the rotating platform 110
supporting the large concrete drum 10 so that the large
concrete drum 10 is disposed at a correct position for
cutting and dismantling the large concrete drum 10 with
respect to the cutting and dismantling device 170.
[0020] The rotating platform 110 may be configured to
be capable of rotating 360 degrees to be linked to the
cutting and dismantling device 170 under a control of the
control device 190 so that it smoothly performs a cutting
and dismantling process.

[0021] The rotating platform 110 may rotate according
to a design of the cutting and dismantling process of the
control device 190, and may facilitate an efficient cutting
and dismantling process.

[0022] The guide rail device 150 disposed outside the
rotating platform 110 may include a guide rail 151 having
a circular shape, and the cutting device 171 capable of
cutting and dismantling the large concrete drum 10 may
move along the guide rail 151 having the circular shape to
be disposed at a correct position with respect to the large
concrete drum 10.

[0023] The cutting device 171 may be a band saw or a
wire saw capable of cutting the large concrete drum 10.
[0024] Thus, the moving rail 130, the rotating platform
110, the guide rail device 150, and the cutting and dis-
mantling device 170 may be remotely controlled by the
control device 190 to smoothly move, manipulate, and
handle the large concrete drum 10.

[0025] Evenifthelarge concrete drum 10isvery heavy,
the large concrete drum 10 may be smoothly moved and
disposed along the moving rail 130 on the rotating plat-
form 110. The cutting and dismantling device 170 may be
installed at a correct position with respect to the large
concrete drum 10 by operations of the rotating platform
110 and the guide rail device 150 so thata worker may not
approach the large concrete drum 10 by remotely per-
forming cutting and disassembling of the large concrete
drum 10. Thus, a risk of exposure of the worker may be
reduced.
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[0026] According to the rail-type large concrete drum
cutting and dismantling system 100 according to the
embodiment of the present disclosure, it is possible to
efficiently manage a radioactive waste of the large con-
crete drum having a quadrangular shape or a circular
shape that is being stored for a long period of time.
[0027] The large concrete drum 10 that is a heavy
object may be effectively disposed at a desired position
(e.g., on the rotating platform 110) by the moving rail 130,
and cutting and dismantling of the large concrete drum 10
may be facilitated by linkage of the rotating platform 110
and the cutting and dismantling device 170 on the guide
rail device 150 so that an exposure of the worker is
reduced.

[0028] As shownin FIG. 2, the cutting and dismantling
device 170 may include the cutting device 171 with a
band shape capable of cutting the outside of the large
concrete drum 10 such as the band saw or the wire saw; a
clamping portion 173 tensilely clamping both ends of the
cutting device 171; an up-and-down driving portion 175
that is disposed above an upper portion of the large
concrete drum 10 and pneumatically drives the clamping
portion 173 up and down in a state in which the clamping
portion 173 clamps the cutting device 171; and a guide
rail fixing moving portion 177 capable of moving along the
guide rail 151 of the guide rail device 150.

[0029] Ifthe outside of the large concrete drum 10 is cut
once by the cutting and dismantling device 170, the
cutting and dismantling device 170 may be disposed
relative to the large concrete drum 10 by moving the
rotating platform 110 to a predetermined angle so that
a next cutting and dismantling operation is performed.
[0030] AsshowninFIG. 3, the control device 190 of the
rail-type large concrete drum cutting and dismantling
system 100 according to the embodiment of the present
disclosure may remotely control the moving rail 130, the
rotating platform 110, the guide rail device 150, and the
cutting and dismantling device 170.

[0031] To this end, the control device 190 may include
the memory portion 190A in which a predetermined cut-
ting and dismantling control program is stored; a loading
control portion 191 controlling loading of the large con-
crete drum 10 on the moving rail 130; a moving rail control
portion 193 controlling the moving rail 130 in linkage with
the loading control portion 191 so that the loading of the
large concrete drum 10 may be confirmed and the large
concrete drum 10 may be moved to a predetermined
position; a rotating platform control portion 195 control-
ling a rotation of a predetermined angle and fixing of the
rotating platform according to the cutting and dismantling
control program; a guide rail control portion 197 that
allows the guide rail fixing moving portion 177 of the
cutting and dismantling device 170 to move on the guide
rail 151 of the guide rail device 150 according to the
cutting and dismantling control program; and a cutting
device control portion 199 controlling the up-and-down
driving portion 175 for a cutting operation of the cutting
device 171.
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[0032] A rail-type large concrete drum cutting and dis-
mantling method according to an embodiment of the
present disclosure will now be described with reference
to FIG. 4.

[0033] FIG. 4 is a flowchart describing the rail-type
large concrete drum cutting and dismantling method
according to the embodiment of the present disclosure.
[0034] As shown in FIG. 4, in the rail-type large con-
crete drum cutting and dismantling method according to
the embodiment of the present disclosure, the large
concrete drum 10 loaded on the moving rail 130 under
a control of the loading control portion 191 may be
operated under a control of the moving rail control portion
193 to be disposed on the rotating platform 110 (S110).
[0035] The large concrete drum rotating platform 110
may be configured to be capable of rotating 360 degrees.
Thus, the cutting device 171 of the cutting and disman-
tling device 170 may be disposed at a predetermined
position on the upper portion of the large concrete drum
so that the cutting device control portion 199 of the control
device 190 may smoothly perform the cutting and dis-
mantling process (S120).

[0036] The large concrete drum cutting device 171
may be moved to the predetermined position along the
guide rail 151 using the cutting device 171 of the cutting
and dismantling device 170 (S130).

[0037] The large concrete drum cutting device 171
may be raised and lowered by a raising and lowering
operation of the up-and-down driving portion 175 to cut
and dismantle the large concrete drum (S140).

[0038] In this case, the cutting device 171 may be
tensioned left and right by the clamp portion 173, and
may be moved left and right to assist cutting and disas-
sembling of the cutting device 171.

[0039] If the large concrete drum is cut and disas-
sembled once, the rotating platform 130 may be rotated
next time at a predetermined angle according to the
cutting and dismantling control program of the control
device 190 by the rotating platform control portion 195 to
perform the cutting and dismantling process a predeter-
mined number of times (S150).

[0040] The rail-type large concrete drum cutting and
dismantling method according to the embodiment of the
present disclosure may effectively cut and dismantle the
large concrete drum, may safely manipulate and handle
the large concrete drum, may dispose the large concrete
drum at a correct position, and may remotely cut and
dismantle the large concrete drum without proximity of
the worker.

Claims

1. Avrail-type large concrete drum cutting and disman-
tling system, comprising:

a moving rail that loads a large concrete drum
that is a radioactive waste to linearly move the
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large concrete drum to a predetermined posi-
tion;

a rotating platform that sequentially rotates the
large concrete drum disposed at the predeter-
mined position to be moved along the moving
rail at a predetermined angle according to a
predetermined cutting and dismantling control
program;

a guide rail device that is installed at a prede-
termined distance around the rotating platform,
disposes a cutting device at a predetermined
height with respect to the rotating platform, and
moves the cutting device at a predetermined
angle at the predetermined height;

a cutting and dismantling device that cuts and
dismantles the large concrete drum while mov-
ing along the guide rail device at a predeter-
mined angle; and

a control device that remotely controls the mov-
ing rail, the rotating platform, the guide rail de-
vice, and the cutting and dismantling device
according to the cutting and dismantling control
program.

The rail-type large concrete drum cutting and dis-
mantling system of claim 1, wherein the rotating
platform fixes and supports the large concrete drum
during a first cutting and dismantling operation of the
cutting and dismantling device for the large concrete
drum, and is rotatable at a predetermined angle for a
next cutting and dismantling operation after the first
cutting and dismantling operation of the cutting and
dismantling device.

The rail-type large concrete drum cutting and dis-
mantling system of claim 1, wherein the guide rail
device comprises a guide rail disposed at an outer
perimeter portion of the rotating platform, and the
cutting and dismantling device comprises the cutting
device having a band shape, a clamping portion
tensilely clamping both ends of the cutting device,
an up-and-down driving portion that is disposed
above an upper portion of the large concrete drum
and drives the clamping portion up and down with
respect to the large concrete drum in a state in which
the clamping portion clamps the cutting device, and a
guide rail fixing moving portion that is fixedly sup-
ported and movable with respect to the guide rail.

The rail-type large concrete drum cutting and dis-
mantling system of claim 1, wherein the control
device comprises:

a loading control portion that controls the large
concrete drum to be loaded on the moving rail;
a moving rail control portion that controls the
moving rail in linkage with the loading control
portion so that the loading of the large concrete

10

15

20

25

30

35

40

45

50

55

drumis confirmed and the large concrete drumis
moved to a predetermined position;

a rotating platform control portion that controls a
rotation of a predetermined angle and fixing of
the rotating platform according to the cutting and
dismantling control program; and

a guide rail control portion that allows the cutting
and dismantling device to move on the guide rail
according to the cutting and dismantling control
program.

The rail-type large concrete drum cutting and dis-
mantling system of claim 1, further comprising a
cutting device control portion that controls the cutting
device to be driven up and down or left and right with
respect to the large concrete drum for a cutting
operation of the cutting and dismantling device for
the large concrete drum.

A rail-type large concrete drum cutting and disman-
tling method, comprising:

disposing a large concrete drum above a rotat-
ing platform where cutting and dismantling is
performed by operating a moving rail;

moving a cutting and dismantling device dis-
mantling the large concrete drum along a guide
rail installed at an outer perimeter portion of the
rotating platform to dispose the cutting and dis-
mantling device at a correct cutting position on
an upper portion of the large concrete drum;
performing first cutting and dismantling on the
large concrete drum by raising and lowering the
cutting and dismantling device for the large con-
crete drum; and

rotating the rotating platform at a predetermined
angle according to a cutting and dismantling
control program.

7. The rail-type large concrete drum cutting and dis-

mantling method of claim 6, further comprising:

loading the large concrete drum on the moving
rail;

confirming that the large concrete drum is
loaded on the moving rail;

remotely controlling the rotating platform, a
guide rail device, and the cutting and disman-
tling device according to the cutting and disman-
tling control program; and

operating the rotating platform and the cutting
and dismantling device disposed above an
upper portion of the rotating platform according
to the cutting and dismantling control program.
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[Figure 2]
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[Figure 3]
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[Figure 4]
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