[DESCRIPTION}
[Invention Title}
PIPE-LAYING SHIP AND METHOD OF LAYING PIPELINE USING THE SAME
[ Technical Field]

h

The present invention relates to a pipe-laying ship for laying a pipeline on a seabed, and a

method of laying a pipeline using the same.
{Background Art]

Pipe-laying ships for laying a pipeline on a seabed move to shallow or deep waters to lay a
pipeline on a seabed using a pipe-laying system provided in a hull. The pipeline is submerged into
10 the seabed afler pipe sections having a unit length are inferconnected on the pipe-laying ship by

welding.
Such pipe-laying ships employ an S-lay system or a J-lay system according to a method of
laying the pipeline.
In the S-lay system, when the pipeline is submerged from the pipe-laying ship along a
15 pipeline laying path, the pipeline is lowered along an S-shaped course having a relatively large
radius of curvature with the aid of an inclined arch ramp known as a stinger and is laid on the
seabed. Thus, the S-lay system 1s mainly used to lay the pipeline in relatively shallow waters,
because the pipeline has a possibility of plastic deformation caused by bending of the pipeline at a
point at which the pipeline leaves the stinger due to a Joad of the submerged pipeline.
20 In the J-lay system, the pipeline is submerged from the pipe-laying ship along a ramp
installed vertically or at a steep slope and is laid on the seabed. Accordingly, the pipeline is
submerged toward the seabed without plastic deformation, and thus the J-lay system is mainly
used to lay the pipeline in deep waters.
Meanwhile, ships based on the S-Jay system are suitable to lay a pipeline m shallow

25 waters, and have a relatively rapid laying speed per unit length compared (o ships based on the J-
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lay system, because the pipeline is previously prepared in a horizontal condition.

However, to use ships based on the S-lay system to lay a pipeline in deep waters, a length
of the stinger for supporting weight of the pipeline to be laid is increased. As such, the ships based
on the S-lay system are rarely used o lay pipelines in deep waters due to structural rigidity and
stabilify

[Disclosure]
[ Technical Problem]}

Embodiments of the present invention are intended to provide an S-lay type pipe-laying
ship capable of easily laying a pipeline in deep waters.

Further, embodiments of the present invention are intended to provide an S-lay type pipe-
laying ship capable of laying a pipeline regardless of the depth of water, and a method of laying the
pipeline using the same.

In addition, embodiments of the present mvention are mtended to provide an S-lay type
pipe-laying ship capable of adjusting an inclination of a platform on which a work station for
assembling a pipeline is provided.

[ Technical Solution]

According to an aspect of the present invention, there is provided a pipe-laying ship, which
includes: a platform which is installed along a pipe-laying path of a pipeline and on which one or
morc work stations for assembling the pipeline are placed; a stinger that is connected adjacent to
one end of the platform and guides the pipeline to a seabed; and a lift actuator that adjusts an
inclination of the platform.

Here, the platform may be mstalled to be rotatable around the one end thereof.

Further, the stinger may be mstalled to be rotated together with rotation of the platform.

Further, the platform may include a variable ladder that is installed on at least one lateral

face thereof and has rungs unfolding when the platform is raised.
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Also, the one or more work stations may include any one of a welding station, a coating
station, a checkup station, and a tensioner.

Further, the pipe-laying path may be defined by the platform and the sunger, and include a
first pipe-laying path formed when the platform is held horizontally and a second pipe-laying path
formed when the platform is rotated to he inclined. The first pipe-laying path may form a path for
laying the pipeline in shallow waters, and the second pipe-laving path may form a path for faying
the pipeline in deep waters.

Further, the one end of the platform may be connected to rotary shafts provided for a stern
upper deck of a hull, and the stinger may be fixed to the platform at one side thereof and be
inclined downward toward a water surface at the other side thereof.

In addition, the platform and the stinger may be integrally connected.

According to another aspect of the present invention, there is provided a method of laying
a pipeline using the aforementioned pipe-laying ship, which includes: forming the first pipe-laying
path or the second pipe-laying path according to a position at which the pipeline is laid; and laying
the pipeline along the formed pipe-laying path.

[ Advantageous Effects]

According to embodiments of the present mvention, an inclination of a platform on which
one or more work stations for assembling a pipehne are placed can be adjusted.

Further, according to embodiments of the present mvention, a pipeline can be smoothly
laid regardless of a depth of the seabed by changing an inclination of a platform on which a work
station is provided when the pipelne 1s laid in shallow and deep waters.

[ Description of Drawings]

FIG. 1 1s a perspective view schematically illustrating a pipe-laying ship according to an

embodiment of the present invention.

FIG. 2 15 a plan view of the pipe-laying ship according to the embodiment of the present
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mvention.

FIG. 3 is a side view of the pipe-laying ship according to the embodiment of the present
invertion.

FIG. 4 illustrates a connection portion of a platform and a stinger according to the
embodiment of the present invention.

FIG. 5 is a perspective view illustrating a state in which the platform according to the
embodiment of the present invention is maintained horizontally.

FIG. 6 is a perspective view illustrating a state in which the platform according to the
embodiment of the present invention is raised to have an inclination.

FIG. 7 illustrates a process of laying a pipeline in shaflow waters according to the
embodiment of the present mvention.

G, 8 illustrates a process of laying a pipeline in deep waters according to the
embodiment of the present invention.

{Mode for Invention}

Hereinafler, embodiments of the invention will be described in detail with reference to the
accompanying drawings. FIG. 1 is a perspective view schematically iltustrating a pipe-laying ship
according to an embodiment of the present invention. FIG. 2 is a plan view of the pipe-laying ship
according to the embodiment of the present invention. FIG. 3 is a side view of the pipe-laying ship
according fo the embodiment of the present mvention.

Referring to FIGS. 1 to 3, an S-lay type pipe-laying ship 10 according to an embodiment
of the present invention is a pipe-laying ship for laying a pipeline 20 on a seabed, and 1s supplied
with numerous pipe sections 22 having a unit length by a pipe carmier. The supplied pipe sections
22 are cormected on one or more work stations 30 provided for a hull. and are submerged into the
seabed.

The pipe-laying ship 10 moves to a position for laying the pipeline 20 using a propulsion



10

system 12 generating a propulsive force. The pipehine 20 is guided to a water surface through a
stinger 40 mounted on the stern of the hull while the pipe-laying ship 10 moves, and is installed on
the seabed.

Each of the numerous pipe sections 22 1s formed of a metal in a cylindrical shape, and has
a coated film for preventing corrosion on an outer circumferential surface thereof. However,
opposite ends of each of the numerous pipe sections 22 are left uncoated for welding.

The pipe-laying ship 10 s provided with the work station 30 at which the numerous
pipelines 20 are integrally connected. The work station 30 may include a welding station 31, a
checkup station 32, a coating station 33, and at least one tensioner 35 that are located along a pipe-
laying path of the pipeline 20.

The pipe-laying path of the pipeline 20 refers to a2 movement path of the pipéline 20
submerged into the waters after the pipe sections 22 having the unit length are assembled on the
pipe-taying ship 10. The pipe-laymg path may be a path that extends from the bow of the pipe-
laying ship 10 along a length of the pipe-laying ship 10 and extends to the water surface via the
stinger 4Q.

The pipe-laying path may be provided to be nearly horizontal at the numerous work
stations 30 mstalled on the pipe-laying ship 10, and to be inclined downward at a given curvature at
the stinger 40 by which the pipeline is guided to the seabed.

The numerous pipe sections 22 supplied by the pipe carrier are stored in a storage space
13, and are transferred to a fitting station 36 that is a start position of the pipe-laying path.

At the fitting station 36, the stored pipe sections 22 are aligned i a row behind the
assembled pipeline 20, and the aligned pipe sections 22 are transferred to the welding station 31 by
a transfer apparatus 37 such as a conveyor or rollers.

At the welding station 31, the numerous pipe sections 22 having the umit length are welded

to form the contimuous pipeline 20.
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A welded zone of each of the numerous pipe sections 22 is examined for defects by a
nondestructive testing apparatus provided for the checkup station 32, Then, the numerous pipe
sections 22 are transferred to the coating station 33. The welded zone of each pipe section 22 1s
coated at the coating station 33.

A distance between the two work stations 30 forming the continuous pipe-laying path may
be equal 1o or more than twice the unit length of the pipe section 22.

The tensioner 35 is equipped with endless tracks disposed to face each other. The pipeline
20 is supported between the two tracks, so that the tensioner 35 sustamns weight of the pipeline 20
submerged into the sea.

Although not 1llustrated i the present embodiment, numerous welding stations 31 may be
provided along the pipe-laying path. The one or more work stations 30 may further include a
polishing station for polishing the welded zone, and a surface treatment station for applying a
surface treatment agent to the welded zone at a predetermined thickness.

Meanwhile, the one or more work stations 30 may be disposed in a row such that the
pipeline 20 can be transferred on the pipe-laying ship 10 in a horizontal state.

Further, the one or more work stations 30 may be disposed on a platform 50, one end 51 of
which is rotatably nstalled on the hull of the pipe-laying ship 10.

The platform 50 forms a part of the pipe-laying path of the pipeline 20 moving on the hull,
and may be formed of a plate that is disposed n a lengthwise direction of the pipe-laying ship 10
and has high rigidity.

As illustrated in FIG. 4, the stinger 40 may be installed on one end 51 of the platform 50,
and supports the pipeline 20 such that the pipe-taying path of the pipeline 20 leaving the pipe-
laying ship 10 is smoothly inclined when the pipeline 20 is laid on the seabed.

The stinger 40 may be installed such that one side thereof is fixed to one end 51 of the

platform 50, and be inchned downward toward the water surface at the other side thereof at a
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predetermined curvature.

The stinger 40 includes a pair of tubular lateral frames 41 extending toward the water
surface. The pair of lateral frames 41 may be interconnected by tubular support frames 43
extending in a transverse direction.

Numerous transfer rollers 45 for guiding the movement of the pipeline 20 may be
disposed apart on the support frames 43 in the extending direction of the stinger 40.

Further, one side of the stinger 40 may be integrally coupled with the platform 50 by
welding in the vicinity of one end 51 of the platform 50 so0 as to be rotated together when the
platform 50 is rotated.

This is intended to allow the pipe-laying path of the pipeline 20, which extends from the
bow to the water surface along the platform 50 and the stinger 40, to be changed by the rotation of
the platform 50. In other words, when an inclination of the platform 50 is changed, an angle at
which the stinger 40 guides the pipeline 20 to the water surface is changed together.

Although not 1llustrated in the present embodiment, the stinger 40 connected 1o the
platform 50 may be provided such that only the angle of the stinger 40 is changed by a separate
actuator. In this case, of course, the angle of the stinger 40 may be changed together when the
angle of the platform 50 is changed.

Meanwhile, one end 51 of the platform 50 which 1s rotatably installed on the pipe-laying
ship 10 is rotatably coupled to rotary shafis 19 of shaft support members 18 installed on a stem
upper deck 17. At least one lift actuator 60 for lifting the platform 50 may be provided at the other
end 53 of the platform 50.

The lift actuator 60 is an apparatus that lifis the other end 53 of the platform 50 between a
horizontal position at which the platform 50 is held horizontally on the pipe-laying ship 10 and an
inclined position at which the platform 50 is inclined at a given angle.

Referring to FIGS. 5 and 6, each of the lift actuators 60 may include numerous link
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members 61 that are connected to have a four-bar linkage mechanism in a closed loop, and a
hydraulic cylinder 63 that is driven to fold or unfold the numerous link members 61.

When the other end 53 of the platform 50 is raised by the driving of the lift actuators 60,
one end 51 of the platform 50 is rotated upward around the rotary shafts 19, and thus the platform
50 is maintained at a predetermined inclination.

In this case, the stinger 40 coupled to one end 51 of the platform 50 is rotated downward
along with the rotation of the platform 50. As such, an angle at which the pipeline 20 is guided by
the stinger 40 1s increased.

As illustrated in FIG. 2, the numerous lift actuators 60 may be disposed in the lengthwise
direction of the platform so as to be able to sustain the dead weight of the platform 50.

Further, in the description of the present embodiment, the lift actuator 60 is made up of the
numerous link members 61 and the hydraulic cylinder 63, but is not limited thereto. A variety of
known means may be applied as long as they can raise the other end 53 of the platform to a
predetermined height, which is also included in the technical scope of the present invention.

With this configuration, the pipe-laying ship 10 has a first pipe-laying path (see FIG. 7)
along which the pipeline 20 is laid with the platform 50 held horizontally, and a second pipe-laying
path (see FIG. 8) along which the pipeline 20 is laid with the platform 50 inclined.

The first pipe-laying path may be used to lay the pipeline 20 in shallow waters, and the
second pipe-laying path may be used to lay the pipeline 20 in deep waters that are relatively deeper
than the shallow waters.

Referring to FIGS. 5 and 6 again, a variable ladder 70 having rungs 71 that unfold when
the platform 50 is raised may be installed on one lateral face of the platform 50. This is intended to
enable a worker to chimb up to the platform 50 using the variable ladder 70 when the platform 50 is
raised.

The variable ladder 70 may have a typical structure in which the numerous rungs 71 are
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disposed to be flat in a horizontal state, and when the platform 50 is rotated to be inchined, the flat
rungs 71 unfold while being rotated along with the platform 50 and are disposed in a stairway
shape.

Hereinafler, a method of laymng a pipeline of a pipe-laying ship according to an
embodiment of the present invention will be described along with effects thereof.

First, as illustrated in FIG. 7, when the pipeline 20 is laid in shallow waters, the platform
50 is disposed on the pipe-laying ship 10 in a horizontal state.

In other words, the pipe sections 22, which are disposed on the pipe-laying ship 10 and
have a unit length, are subjected to welding, examination, and coating while moving along a first
pipe-laying path 80A defined by one or more the work stations 30 placed on the platform 30,
Then, the pipe sections 22 are guided to the stinger 40 with tension ihereoi’. mamtamed by the
tensioner 35, and are submerged under the water surface.

When the pipeline 20 is laid in deep waters, the platform 30 is rotated as illustrated in FIG.
&, and the one or more work stations 30 are disposed in a row at a predetermined inclination.

In this case, the stinger 40 integrally connected to one end 51 of the platform 50 is rotated
together with the platform 50, thus changing an angle at which the pipeline 20 is guided to the
water surface.

Thus, the pipe-laying path of the pipeline 20 which is defined by the stinger 40 and the
platform 50 on which the one or more work stations 30 are placed forms a second pipe-laying path
80B having a predetermined inclination.

The pipeline 20 is submerged into the sea along the second pipe-laying path 80B in a
nearly vertical statc. Thus, the pipeline 20 can reduce an influence of plastic deformation caused
by bending, and thus be installed n deep waters.

Further. a direction in which the pipeline 20 is transferved by the one or more work stations

30 and a direction in which the pipeline 20 is transferred by the sunger 40 are changed together.



Thus, it is possible to relatively reduce the plastic deformation caused by the bending of the
pipeline 20 at a portion at which the pipeline is transferred to the stinger 40 compared to the case in
which only the angle at which the stinger 40 is guided to the water surface is changed.

The invention has been illustrated and described with respect to specific embodiments.
However, the invention is not limited to the above embodiments, and thus it is apparent to those
skilled in the art that various modifications, additions and substitutions are possible, without

departing from the scope of the invention as disclosed in the accompanying claims.
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[CLAIMS]
[Claim 1]
A pipe-laying ship comprising:
a platform which is installed along a pipe-laying path of a pipeline and on which one or
more work stations for assembling the pipeline are placed;
a stinger that is connected adjacent to one end of the platform and guides the pipeline to a
seabed; and
a lift actuator that adjusts an inclination of the platform.
[Claim 2]
The pipe-laying ship according to claim 1, wherein the platform is instalied to be rotatable
around the one end thereo!.
{Claim 3}
The pipe-laying ship according to claim 2, wheremn the stinger is mstalled to be rotated
together with rotation of the f)iatform.
[Claim 4]
The pipe-faying ship according to any one of claims 1 to 3, wherein the platform includes
a variable ladder that is installed on at least one lateral face thereof and has rungs that unfold when
the platform is raised.
{Claim 5]
The pipe-laying ship according to any one of claims | to 3, wherein the one or more work
stations mclude any one of a welding station, a coating station, a checkup station, and a tensioner.
[Claim 6]
The pipe-laying ship according to any one of claims [ to 3, wherein:
the pipe-laying path is defined by the platform and the stinger, and includes a first pipe-

laying path formed when the platform is held horizontally and a second pipe-laying path formed
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when the platform is rotated to be inclined; and

the first pipe-laying path forms a path for Jaying the pipeline in shallow waters, and the

second pipe-laying path forms a path for laymg the pipelme i deep waters.
[Claim 7}

The pipe-laying ship according to any one of claims | to 3, wherein the one end of the
platform is connected to rotary shafts provided for a stern upper deck of a hull, and the stinger 1s
fixed 1o the platform at one side thereof and is inclined downward toward a water surface at the
other side thereof.

[Claim 8]

The pipe-laying ship according (o any one of claims 1 to 3, wherem the platform and the

stinger are integrally connected.
[Claim 9]

A method of Taying a pipeline using the pipe-laying ship according to claim 6, comprising:

forming the first pipe-laying path or the second pipe-laying path according to a position at
which the pipeline 1s laid; and

faying the pipeline along the formed pipe-laying path.
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[ABSTRACT]

Provided are a pipe-laying ship and a method of laying a pipeline using the same. The
pipe-laymng ship includes: a platform which is installed along a pipe-laying path of a pipeline and
on which one or more work stations for assembimg the pipeline are placed, a stinger that is
connected adjacent to one end of the platform and guides the pipeline to a seabed, and a lift

actuator that adjusts an inclination of the platform.



