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[ABSTRACT]

A heavy-water reactor facility dismantling apparatus according to an
embodiment includes: a first cutting device for cutting the periphery of a first
nozzle portion of a calandria, wherein the first nozzle portion is connected to the
upper end of a first pipe positioned in the calandria of a heavy-water reactor
facility; a second cutting device for cutting a first support part of the calandria,
wherein the first support portion is connected to the lower end of the first pipe
connected to the first nozzle portion; and a fixing and drawing device for fixing

and drawing the first nozzle portion cut by the first cutting device.
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[DESCRIPTION]

[Invention Title]

APARATUS AND METHOD FOR DISMANTLING FOR HEAVY WATER

REACTOR FACILITIES

[Technical Field]

The present invention relates to an apparatus for dismantling a heavy

water reactor facility, and a method thereof.

[Background Art]

In general, among nuclear facilities used for nuclear power generation, a
heavy water reactor facility includes a calandria and a calandria vault receiving
the calandria therein.

As a nuclear fuel injection cylinder for a nuclear reactor of a heavy water
reactor type of nuclear power plant, the calandria has a cylindrical pipe structure
that injects nuclear fuel during normal operation of the power plant and
discharges a bundle of combusted nuclear fuel.

In dismantling of the heavy water reactor facility, when a guide pipe and
a poisonous material injection pipe, which are highly radioactive structures
received in a calandria, are dismantled, there is a risk of worker exposure and

radiation leakage.

[Disclosure]
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[Technical Problem]

The present embodiment relates to an apparatus for dismantling a
heavy water reactor facility, which can easily lift and dismantle a guide pipe and
poisonous material injection pipe installed inside a calandria to the outside, and

a method thereof.

[Technical Solution]

A dismantling apparatus of a heavy water reactor facility according to an
embodiment includes: a first cutting device that cuts the periphery of a first
nozzle portion of a calandria connected to an upper end of a first pipe disposed
inside the calandria of the heavy water reactor facility;, a second cutting device
that cuts a first support portion of the calandria connected to a lower end of the
first pipe connected to the first nozzle portion; and a fixing and withdrawing
device that fixes and draws out the first nozzle portion cut by the first cutting
device.

The first nozzle portion may be formed on an outer wall of the calandria,
and the first support portion may be formed on an inner wall of the calandria.

The first cutting device may include: a coring body that is rotatable and
includes a through-hole formed inside of the coring body; and a first cutting
portion provided on an inner wall of the coring body, and the first cutting device
may cut an outer wall of the calandria along the periphery of the first nozzle
portion.

The heavy water reactor facility may further include a second pipe that
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crosses the first pipe, and a second nozzle portion of the calandria connected
with one end of the second pipe, and he first cutting device cuts the periphery of
the second nozzle portion.

The calandria may include a main shell, subshells connected to opposite
ends of the main shell, and an end shield connected to the subshells, and, the
second cutting device may include: a second cutting portion that moves along a
pressure pipe penetration portion formed in the end shield and cuts between a
lower end of the first pipe and the first support portion, and a movement control
portion that controls movement of the cutting portion.

The second cutting portion may include: an end effector that is disposed
at an end of the second cutting portion; a support portion that supports the end
effector; a cut joint portion that is connected to the support portion and changes
a direction of the end effector; and a support driver that drives the support
portion.

The movement control portion may include: a forward and backward
movement control portion that controls forward and backward movement of the
second cutting portion, and a vertical movement control portion that controls
vertical movement of the second cutting portion.

The heavy water reactor facility may further include a second support
portion of the calandria, connected to the other end of the second pipe, and the
second cutting device may cut the second support portion.

The fixing and withdrawing device may include a fixing portion that fixes

the first nozzle portion, and a withdrawing portion that moves the fixing portion.
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According to an embodiment of the present invention, a method for
dismantling a heavy water reactor facility including a calandria that includes a
main shell, subshells connected to opposite ends of the main shell, and an end
shield, a calandria vault that receives the calandria, a cover assembly that is
disposed in an upper portion of the calandria vault to cover the calandria, a
pressure tube that horizontally passes through the inside of the calandria, and a
calandria tube that surrounds the pressure tube is provided. The method
includes: removing the pressure tube and the calandria tube; dismantling the
cover assembly by opening an upper portion of the calandria vault; cutting the
periphery of a first nozzle portion of the calandria connected to an upper end of
a first pipe disposed inside the calandria by using a first cutting device; fixing
the cut first fixing portion by using a fixing and withdrawing device; cutting a first
support portion of the calandria, connected with a lower end of the first pipe
connected to the first nozzle portion by using a second cutting device; and
drawing out the first nozzle portion and the first pipe by using a fixing and
withdrawing device.

In the cutting the first nozzle portion, a coring body of the first cutting
device rotates and a first cutting portion provided in the coring body cuts an
outer wall of the calandria along the periphery of the first nozzle portion.

The second cutting device may include a second cutting portion that
cuts between a lower end of the first pipe and the first support portion and a
movement control portion that controls movement of the second cutting portion,

and the cutting of the first support portion may include: inserting an end effector

4
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of the cutting portion into the calandria through a pressure pipe penetration
portion formed in the end shield; locating the end effector adjacent to the first
support portion by using a cutting joint portion of the cutting portion; and cutting
between the lower end of the first pipe and the first support portion by using the
end effector.

The method may further include: cutting a periphery of a second nozzle
portion of the calandria connected with one end of a second pipe that crosses
the first pipe; fixing the cut second nozzle portion by using the fixing and
withdrawing device; cutting a second support portion of the calandria connected
with the other end of the second pipe connected to the second nozzle portion by
using the second cutting device; and drawing out the second nozzle portion and

the second pipe by using the fixing and withdrawing device.

[Advantageous Effects]

According to the embodiments, the guide pipe and the poisonous
material injection pipe installed inside the calandria can be easily lifted and
dismantled to the outside.

In addition, by using the dismantling method of the heavy water reactor
facility, the calandria can be dismantled safely and quickly without worker

exposure, by remote control.

[Description of the Drawings]

FIG. 1 is a schematic perspective view of a heavy water reactor facility

according to an embodiment.
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FIG. 2 is a schematic side view of the heavy water reactor facility
according to the embodiment.

FIG. 3 is an enlarged view of the part A of FIG. 2.

FIG. 4 is a top plan view of the heavy water reactor facility according to

5 the embodiment.

FIG. 5 is a cross-sectional view of the heavy water reactor facility
according to the embodiment.

FIG. 6 is a schematic view of the heavy water reactor facility according
to the embodiment.

10 FIG. 7 is provided to describe an operation state of a first cutting device
of the heavy water reactor facility according to the embodiment in detail.

FIG. 8 is provided to describe the first cutting device of the dismantling
apparatus of the heavy water reactor facility, and an operation for drawing out
the poisonous material injection pipe using the fixing and withdrawing device

15 according to the embodiment.

FIG. 9 FIG. 9 is provided for description of an operation state of the
second cutting device of the dismantling apparatus according to the
embodiment in detail.

FIG. 10 is an enlarged view of the first supporting portion of FIG. 8.

20 FIG. 11 is a flowchart of a dismantling method of the heavy water

reactor facility according to the embodiment.

[Mode for Invention]

The present invention will be described more fully hereinafter with
6
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reference to the accompanying drawings, in which exemplary embodiments of
the invention are shown. The present invention may be implemented in
several different forms and is not limited to the embodiments described herein.

In order to clearly explain the present invention, parts that are irrelevant
to the description are omitted, and the same reference signs are used for the
same or similar constituent elements throughout the specification.

In addition, since the size and thickness of each component shown in
the drawings are arbitrarily indicated for convenience of explanation, the
present invention is not necessarily limited to as illustrated.

FIG. 1 is a schematic perspective view of a heavy water reactor facility
according to an embodiment, FIG. 2 is a schematic side view of the heavy water
reactor facility according to the embodiment, FIG. 3 is an enlarged view of the
part A of FIG. 2.

Hereinafter, a CANDU type of heavy water reactor facility including a
calandria as a heavy water reactor facility will be described as an example, but
the heavy water reactor facility is not limited thereto.

As shown in FIG. 1 to FIG. 3, the heavy water reactor facility includes a
cylindrical calandria 10, a calandria vault 20 that accommodates the calandria
10 in an interior portion 21, a cover assembly 30 that includes a reactivity
mechanism deck 31 disposed in an upper portion 22 of the calandria vault 20 to
cover the calandria 10, and a reactor pipe 40 installed in the calandria 10.

The calandria 10 may include a main shell 11 disposed in a center,

subshells 12 disposed at opposite ends of the main shell 11, and an end shield
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13 connected to the subshells 12.

The end shield 13 may include a fueling tube sheet 13a and a calandria
tube sheet 13b that face each other, and a plurality of shield balls 13¢ and
shielding water 13d that fill between the calandria tube sheet 13b and the
fueling tube sheet 13a. The shield balls 13¢c may be balls made of carbon
steel, and the shielding water 13d may be light water.

The calandria vault 20 may accommodate the calandria 10 in the interior
portion 21 by supporting the end shields 13.

The cover assembly 30 may include the reactivity mechanism deck 31
that is supported by an upper portion of the calandria vault 20 and thus covers
the calandria 10, an upper guide tube 32 that vertically connects the reactivity
mechanism deck 31 and the calandria 10, a side guide tube 33 that is
horizontally connected to the calandria 10, a pressure relief pipe 34 that is
connected with the upper portion of the calandria 10 and releases an internal
pressure of the calandria 10 to the outside, and a moderator pipe 35 that is
connected with a side surface and a lower portion of the calandria 10 and
through which a moderator flows in and flows out. Control devices such as a
control rod and an absorbent rod can be inserted into the upper guide tube 32
and the side guide tube 33.

The reactor pipe 40 may include a coolant feeder 41 that supplies a
coolant to the calandria 10, a pressure tube 42 that horizontally penetrates the
calandria 10, a calandria tube 43 that is connected with the end shield 13 while

surrounding the pressure tube 42, and an end fitting part 44 that is connected to
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one side of the end shield 13.

The calandria tube 43 may be connected to the calandria tube sheet
13b of the end shield 13.

FIG. 4 is a top plan view of the heavy water reactor facility according to
the embodiment, and FIG. 5 is a cross-sectional view of the heavy water reactor
facility according to the embodiment.

As shown in FIG. 4 and FIG. 5, the heavy water reactor facility is in a
state that pipes such as the pressure tube 42 and the calandria tube 43
connected to the calandria 10 are separated from the calandria 10.

Then, the heavy water reactor facility is in a state that the control
devices such as the control rod and the absorbent rod connected with the
calandria 10 are separated from the calandria 10 through the cover assembly
30.

Accordingly, the upper guide tube 32 and a cut first nozzle portion 111
are formed on an upper outer wall of the cylindrical calandria 10. |n addition,
the side guide tube 33 and a cut second nozzle part 113 are formed on the
outer wall of one side of the calandria 10.

The first nozzle portion 111 is connected with an upper end of a guide
pipe 51, which is a first pipe that is disposed vertically, and the second nozzle
portion 113 may be connected with one end of a poisonous material injection
pipe 52, which is a second pipe that is disposed horizontally. The guide pipe
51 is a pipe for guiding the reactivity control and monitoring device, and the

poisonous material injection pipe 52 is a pipe for injecting a poisonous material
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for stopping the reactor.

In addition, a first support portion 112 that is connected with the guide
pipi 51 is formed in a lower inner wall 11b. In addition, a second support
portion 114 that is connected to the poisonous material injection pipe 52 is
formed on the lower inner wall 11b of the other side of the calandria 10. The
first support portion 112 may be connected to a lower end of the guide pipe 51,
and the second support portion 114 may be connected to the other end of the
poisonous material injection pipe 52.

As such, the first nozzle portion 111 and the first support portion 112 are
disposed at respective ends of the guide pipe 51 to fix the guide pipe 51. In
addition, the second nozzle portion 113 and the second support portion 114 are
disposed at respective ends of the poisonous material injection pipe 52 to fix the
poisonous material injection pipe 52.

In such a state, the guide pipe 51 and the poisonous material injection
pipe 52, which are highly radioactive materials and are installed inside the
calandria 10 of the heavy water reactor facility, are dismantled by using the
dismantling apparatus of the heavy water reactor facility according to the
embodiment of the present invention.

FIG. 6 is a schematic view of the heavy water reactor facility according
to the embodiment, and FIG. 7 is provided to describe an operation state of a
first cutting device of the heavy water reactor facility according to the
embodiment in detail.

As shown in FIG. 6 and FIG. 7, the dismantling apparatus of the heavy

10
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water reactor facility according to the embodiment includes a first cutting device
100, a second cutting device 200, and a fixing and withdrawing device 300.

The first cutting device 100 may include a coring body 110 that is
rotatable and includes a through-hole formed therein, and first cutting portions
120 provided on an inner wall of the coring body 110.

The first cutting device 100 may cut the periphery of the first nozzle
portion 111 connected to the upper end of the guide pipe 51 disposed inside the
calandria 10 in a circular shape.

When the coring body 110 rotates at a high speed, the first cutting
portions 120 disposed therein cut an outer wall 11a of the calandria 10 along
the periphery of the first nozzle portion 111.

FIG. 8 is provided to describe the first cutting device of the dismantling
apparatus of the heavy water reactor facility, and an operation for drawing out
the poisonous material injection pipe using the fixing and withdrawing device
according to the embodiment.

As shown in FIG. 8, the first cutting device 100 may circularly cut the
periphery of the second nozzle portion 113 that is connected with one end of
the poisonous material injection pipe 52 disposed inside the calandria 10. In
this case, the first cutting device 100 may be inserted into the calandria vault 20
by using through-pipes 20a formed in the calandria 20. These through-pipes
20a may be openings generated in the calandria vault 20 after the side guide
tube 33 is removed from the calandria vault 20, or may be openings formed

directly in the calandria vault 20 using a penetrating tool.

N
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FIG. 9 is provided for description of an operation state of the second
cutting device of the dismantling apparatus according to the embodiment in
detail, and FIG. 10 is an enlarged view of the first supporting portion of FIG. 8.

As shown in FIG. 9 and FIG. 10, the second cutting device 200 includes
a second cutting portion 210 that cuts a lower end of the guide pipe 51, and a
movement control portion 220 that controls movement of the second cutting
portion 210.

The second cutting portion 210 moves along a pressure pipe
penetration portion 13e formed in the end shield 13 of the calandria 10, and
thus may cut between the lower end of the guide pipe 51 and the first support
portion 112 along a cutting line CL.

The second cutting portion 210 may include an end effector 211 for
cutting the lower end of the guide pipe 51, a plurality of support portions 212 for
supporting the end effector 211, a cutting joint portion 213 connected to the
support portion 212 and changing a direction of the end effector 211, and a
support driver 214 for driving the support portion 212.

The end effector 211 may include a cutting means including an oscillator
for irradiating a laser beam, but is not limited thereto, and may include a cutting
means such as a rotation saw and the like.

The plurality of support portions 212 have a bar shape and may be
connected by the cutting joint portions 213.

The cutting joint portions 213 may include articulated arms, but this is

not restrictive.

12
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The movement control portion 220 may include a forward and backward
movement control portion 221 for controlling the forward and backward
movement of the second cutting portion 210, and a vertical movement control
portion 222 for adjusting the vertical movement of the second cutting portion
210. The position of the second cutting portion 210 may be controlled by using
the movement control portion 220.

Meanwhile, the second cutting device 200 may cut between the second
support portion 114 and the other end of the poisonous material injection pipe
52 disposed inside the calandria 10. In this case, the end effector 211 may be
disposed between the other end of the poisonous material injection pipe 52 and
the second support portion 114 by using the movement control portion 220 and
the second cutting portion 210, thereby cutting between the other end of the
poisonous material injection pipe 52 and the second support portion 114.

As shown in FIG. 6, the fixing and withdrawing device 300 includes a
fixing portion 310 that fixes the first nozzle portion 111 separated from the outer
wall of the calandria 10, and a withdrawing portion 320 that moves the fixing
portion 310.

The fixing and withdrawing device 300 may fix the first nozzle portion
111 cut by the first cutting device 100 using the fixing portion 310, and may
withdraw the first nozzle portion 111 to the outside of the calandria 10 together
with the guide pipe 51 cut by the second cutting device 200 using the
withdrawing portion 320.

In addition, the fixing and withdrawing device 300 may fix the second

13
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nozzle portion 113 cut by the first cutting device 100 using the fixing portion 310,
and may withdraw the poisonous material injection cut by the second cutting
device 200 to the outside of the calandria 10 together with the second nozzle
portion 113 using the withdrawing portion 320.

Hereinafter, a method for dismantling using the dismantling apparatus of
the heavy water reactor facility according to the embodiment of the present
invention will be described in detail with reference to the accompanying drawing.

FIG. 11 is a flowchart of a dismantling method of the heavy water
reactor facility according to the embodiment.

As shown in FIG. 4, FIG. 5, and FIG. 11, the pressure tube 42 that
horizontally penetrates the calandria 10 and the calandria tube 43 that
surrounds the pressure tube 42 can be removed. |n this way, the exposure of
workers can be minimized by removing the highly radioactive pressure tube 42
and calandria tube 43 in advance.

In addition, the pressure tube 42 and the calandria tube 43 are removed
such that the pressure pipe penetration portion 13e can be provided in the end
shield 13 of the calandria 10. Accordingly, the second cutting device 200 can
be inserted into the calandria 10 through the pressure pipe penetration portion
13e.

Next, as shown in FIG. 2 and FIG. 11, the upper portion 22 of the
calandria vault 20 is opened (S10).

The cover assembly 30 is separated from the calandria vault 20 to open

the upper portion 22 of the calandria vault 20. Then, the upper portion 22 of

14
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the calandria vault 20 is expanded. An opening area of the upper portion 22 of
the calandria vault 20 from which the cover assembly 30 is separated can be
expanded using a cutting means such as a wire saw. As the upper portion 22
of the calandria vault 20 is expanded, the first cutting device 100 and the fixing
and withdrawing device 300 can be easily inserted into the inner portion 21 of
the calandria vault 20, and the guide pipe 51 inside the calandria 10 can be
easily drawn out to the outer of the calandria vault 20.

Next, as shown in FIG. 6, FIG. 7, and FIG. 11, the periphery of the first
nozzle portion 111 connected with the upper end of the guide pipe 51 is cut by
using the first cutting device 100 (S30).

Specifically, while the coring body 110 of the first cutting device 100
rotates at a high speed, the first cutting portions 120 disposed therein cut the
outer wall 11a of the calandria 10 along the periphery of the first nozzle portion
111. Accordingly, the periphery of the first nozzle portion 111 may be cut in a
circle to separate the first nozzle portion 111 from the outer wall of the calandria
10.

Next, as shown in FIG. 6 and FIG. 11, the first nozzle portion 111 is
fixed by using the fixing and withdrawing device 300 to prevent the cut first
nozzle portion 111 from moving (S40).

Next, as shown in FIG. 6, FIG. 9, FIG. 10, and FIG. 11, the first support
portion 112 connected to the lower end of the guide pipe 51 connected to the
first nozzle portion 111 is cut by using the second cutting device 200 (S50).

Specifically, the end effector 211 of the second cutting portion 210 is

15
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inserted into the calandria 10 through the pressure pipe penetration portion 13e
of the end shield 13.

In addition, the end effector 211 may be disposed adjacently between
the lower end of the guide pipe 51 and the first support portion 112 using the
cutting joint portion 213 of the second cutting portion 210.

In addition, it is possible to cut between the lower end of the guide pipe
51 and the first support portion 112 using the end effector 211. Accordingly,
the guide pipe 51 is separated from the calandria 10.

Next, as shown in FIG. 6 and FIG. 11, the first nozzle portion 111 and
the guide pipe 51 are drawn out to the outside of the calandria 10 by using the
fixing and withdrawing device 300 (S60).

Meanwhile, the poisonous material injection pipe 52 can be dismantled
by the same method as the dismantling method of the guide pipe 51. That is,
the periphery of the second nozzle portion 113 of the calandria 10 connected to
one end of the poisonous material injection pipe 52 is cut using the first cutting
device 100. Then, the cut second nozzle portion 113 is fixed using the fixing
and withdrawing device 300. Then, the second support portion 114 of the
calandria 10 connected to the other end of the poisonous material injection pipe
52 connected to the second nozzle portion 113 is cut by using the second
cutting device 200. Then, the second nozzle portion 113 and a second pipe
are drawn out using the fixing and withdrawing device 300.

Such a method of dismantling the poisonous material injection pipe 52

may be carried out after dismantling of the guide pipe 51, but is not limited

16
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thereto, and may be performed simultaneously with dismantling of the guide
pipe 51.

As described, when the heavy water reactor facility is dismantled, the
decommissioning method of the heavy water reactor facility according to the
embodiment enables the guide pipe 51 and the poisonous material injection
pipe 52, which are highly radioactive structures received inside the calandria 10,
to be easily lifted and dismantled to the outside of the calandria 10 with priority
by using the first cutting device 100, the second cutting device 200, and the
fixing and withdrawing device 30.

While this invention has been described in connection with what is
presently considered to be practical exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed embodiments. On
the contrary, it is intended to cover various modifications and equivalent

arrangements included within the spirit and scope of the appended claims.

[Description of symbols]

100: first cutting device 111: first nozzle portion
112: first support portion 113: second nozzle portion
114: second support portion 200: second cutting device

300: fixing and withdrawing device

17
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[CLAIMS]

[Claim 1]

A dismantling apparatus of a heavy water reactor facility, comprising:

a first cutting device that cuts the periphery of a first nozzle portion of a
calandria connected to an upper end of a first pipe disposed inside the calandria
of the heavy water reactor facility;

a second cutting device that cuts a first support portion of the calandria
connected to a lower end of the first pipe connected to the first nozzle portion;
and

a fixing and withdrawing device that fixes and draws out the first nozzle

portion cut by the first cutting device.

[Claim 2]

The dismantling apparatus of the heavy water reactor facility of claim 1,
wherein
the first nozzle portion is formed on an outer wall of the calandria, and

the first support portion is formed on an inner wall of the calandria.

[Claim 3]

The dismantling apparatus of the heavy water reactor facility of claim 2,

wherein

18
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the first cutting device comprises:
a coring body that is rotatable and includes a through-hole formed inside
of the coring body; and
a first cutting portion provided on an inner wall of the coring body, and
5 the first cutting device cuts an outer wall of the calandria along the

periphery of the first nozzle portion.

[Claim 4]

The dismantling apparatus of the heavy water reactor facility of claim 3,
10 wherein
the heavy water reactor facility further comprises a second pipe that
crosses the first pipe, and a second nozzle portion of the calandria connected
with one end of the second pipe, and
the first cutting device cuts the periphery of the second nozzle portion.

15

[Claim 5]

The dismantling apparatus of the heavy water reactor facility of claim 4,
wherein
the calandria comprises a main shell, subshells connected to opposite
20  ends of the main shell, and an end shield connected to the subshells, and
the second cutting device comprises

a second cutting portion that moves along a pressure pipe penetration

19
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portion formed in the end shield and cuts between a lower end of the first pipe
and the first support portion, and

a movement control portion that controls movement of the cutting

portion.
5
[Claim 6]
The dismantling apparatus of the heavy water reactor facility of claim 5,
wherein
the second cutting portion comprises
10 an end effector that is disposed at an end of the second cutting portion,
a support portion that supports the end effector,
a cut joint portion that is connected to the support portion and changes a
direction of the end effector, and
a support driver that drives the support portion.
15
[Claim 7]
The dismantling apparatus of the heavy water reactor facility of claim 5,
wherein
the movement control portion comprises
20 a forward and backward movement control portion that controls forward

and backward movement of the second cutting portion, and

a vertical movement control portion that controls vertical movement of

20
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the second cutting portion.

[Claim 8]

The dismantling apparatus of the heavy water reactor facility of claim 5,
wherein

the heavy water reactor facility further comprises a second support
portion of the calandria, connected to the other end of the second pipe, and

the second cutting device cuts the second support portion.

[Claim 9]

The dismantling apparatus of the heavy water reactor facility of claim 5,
wherein

the fixing and withdrawing device comprises

a fixing portion that fixes the first nozzle portion, and

a withdrawing portion that moves the fixing portion.

[Claim 10]

A method for dismantling a heavy water reactor facility including a
calandria that includes a main shell, subshells connected to opposite ends of
the main shell, and an end shield, a calandria vault that receives the calandria,
a cover assembly that is disposed in an upper portion of the calandria vault to

cover the calandria, a pressure tube that horizontally passes through the inside
21
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of the calandria, and a calandria tube that surrounds the pressure tube,
comprising:

removing the pressure tube and the calandria tube;

dismantling the cover assembly by opening an upper portion of the
calandria vault;

cutting the periphery of a first nozzle portion of the calandria connected
to an upper end of a first pipe disposed inside the calandria by using a first
cutting device;

fixing the cut first fixing portion by using a fixing and withdrawing device;

cutting a first support portion of the calandria, connected with a lower
end of the first pipe connected to the first nozzle portion by using a second
cutting device; and

drawing out the first nozzle portion and the first pipe by using a fixing

and withdrawing device.

22
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FIG. 1
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FIG. 2
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FIG. 3
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FIG. 4
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FIG. 6

Date Regue/Date Received 2021-07-16

i

o)

6/11




CA 03127034 2021-07-16

FIG. 7
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FIG. 9
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FIG. 10
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FIG. 11

Remove pressure tube and calandra tube

~—S10

Separate cover

520

Cut the periphery of first nozzle portion

530

Fix first nozzle portion

540

Cut first support portion

550

Withdraw first nozzle portion and guide pipe
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