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Description
[Technical Field]

[0001] The presentinvention relates to a floating type
structure.

[Background Art]

[0002] Liquefied naturalgas (LNG)is acolorless trans-
parent liquid obtained by cooling and liquefying natural
gas (NG), which contains methane as a main component,
atabout-162 °C. LNG has a volume which is about 1/600
that of NG.

[0003] Therefore, when NG is liquefied into LNG, NG
may be transported efficiently. For example, an LNG car-
rier which can transport (carry) LNG by sea is used.
[0004] Recently, an LNG floating, production, storage,
and offloading (LNG FPSO) unithas been used to collect,
liquefy, and store NG at sea.

[0005] The LNG FPSO is moored at a specific point in
the sea, collects NG from a gas well of the ocean bed,
liquefies the collected NG, and then stores the LNG in a
storage tank. The LNG stored in the LNG FPSO may be
moved to the LNG carrier and transported to a destina-
tion.

[0006] In this case, the LNG stored in the LNG FPSO
is moved to the LNG carrier in a state in which the LNG
carrieris moored tothe LNG FPSO. To this end, aloading
arm may be installed on the LNG FPSO, a manifold cor-
responding to the loading arm may be installed on the
LNG carrier, and the loading arm may be connected to
the manifold to transfer the LNG to the LNG carrier.
[0007] However, the transferring of the LNG is carried
out in a state in which both of the LNG FPSO and the
LNG carrier are floating on the sea. In this case, the LNG
FPSO and the LNG carrier move independently accord-
ing to sea conditions such as winds, waves, and the like.
That is, the LNG FPSO and the LNG carrier exhibit dif-
ferent motion responses according to a surrounding en-
vironment such that excessive vertical relative move-
ments occur. Consequently, it is very difficult to connect
the loading arm of the LNG FPSO to the manifold of the
LNG carrier, and there is a problem in that an impact is
applied to a connected portion, or a coupling therebe-
tween is loosed.

(Prior Art Document)

[0008] Korean Patent Registration No. 10-1301999
(Issued Date: September 02, 2013) KR 2012 0050791
A1 which represents the closest prior art, describes a
floating structure and a control method thereof are pro-
vided to stably transfer liquid cargo by actively adjusting
the height of a loading arm installed on the floating struc-
ture, wherein a floating structure comprises a main body,
a storage tank, a loading arm, and a lifting unit.
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[Disclosure]
[Technical Problem]

[0009] The presentinvention is directed to providing a
floating type structure which is capable of maintaining a
connection of a loading arm while compensating for a
height difference between a carrier and the floating type
structure using a loading arm ascending and descending
device and a connection pipe.

[0010] In addition, the present invention is directed to
providing a floating type structure which is capable of
facilitating maintenance and repair of a cylinder by re-
leasing a coupling of the cylinder using a cylinder cover.
[0011] Further, the presentinvention is directed to pro-
viding a floating type structure which is capable of per-
forming a function of discharging a fluid accumulated on
a hull and a function of controlling a pressure in a plunger
base through a single drain pipe.

[0012] The problems to be solved by the present in-
vention are not limited to those described above, and
other problems not mentioned above should be clearly
understood by those skilled in the art from the following
description.

[Technical Solution]

[0013] The claimed invention provides a floating type
structure comprising:

a hull;

a recess formed in the hull;

a loading arm provided on the hull;

a plunger connected to the loading arm;

a plunger base which is connected to the recess
formed in the hull, into which the plunger is inserted,
and which includes a pressure adjusting hole formed
at a lower portion of the plunger base;

a cylinder which connects the plunger to the plunger
base and adjusts a height of the loading arm, wherein
the plunger is coupled to a first end of the cylinder
and the plunger base is coupled to a second end of
the cylinder opposite said first end to ascend or de-
scend the plunger inside the plunger base;a drain
formed in the recess;

a first drain pipe that is connected to the drain and
discharges a fluid accumulated in the recess; and
a second drain pipe connected to the pressure ad-
justing hole allowing air to flow in and out the plunger
base; and

a connection pipe which connects a pipe installed
on the hull to the loading arm and which allows a
height from the hull to be adjustable,

wherein the first drain pipe is connected to the sec-
ond drain pipe; and

the second drain pipe discharges the fluid introduced
from the first drain pipe, wherein the recess includes:
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a first recess in which the loading arm is dis-
posed; and

a second recess in which the connection pipe is
disposed,wherein a lower surface of the second
recess is formed to be closerto an upper surface
ofthe hull than a lower surface of the first recess;
an

the drain is formed in the first recess.

[0014] A first example, not claimed, provides a floating
type structure including a loading arm, a plunger con-
nected to the loading arm, a plunger base which is con-
nected to a recess formed in a hull and into which the
plunger is inserted, a cylinder which connects the plunger
to the plunger base and adjusts a height of the loading
arm, and a cylinder cover including a first region in which
an opening is formed and a second region in which an
opening is not formed, connected to the cylinder through
the opening, and inserted into a connection groove
formed in the recess to couple the cylinder to the recess.
[0015] The cylinder may be pivoted from one side of
the connection groove, into which the first region of the
cylinder cover is inserted, to the other side of the con-
nection groove into which the second region of the cyl-
inder cover is inserted such that the coupling between
the cylinder and the plunger base may be released.
[0016] The plunger may include a first connector hav-
ing a U-shaped groove, the plunger base may include a
second connector having a U-shaped groove, the first
connector may be coupled to a first end of the cylinder,
and the second connector is coupled to a second end of
the cylinder.

[0017] The floating type structure may further include
a cylinder packing disposed on the cylinder cover and
configured to block seawater from being introduced into
the hull.

[0018] The floating type structure may further include
a connection pipe which connects a pipe installed on the
hull to the loading arm and which allows a height from
the hull to be adjustable.

[0019] The connection pipe may include afirst connec-
tion pipe connected to the pipe and a second connection
pipe which connects the first connection pipe to the load-
ing arm, wherein the first connection pipe may be con-
nected to the pipe by a first joint and rotated around the
pipe, the second connection pipe may be connected to
the first connection pipe by a second joint and rotated
around the first connection pipe, and the second connec-
tion pipe may be connected to the loading arm by a third
joint and rotated around the loading arm.

[0020] The recess may include a plurality of drains,
and each of the plurality of drains may be formed at an
edge of the recess which does not overlap the plunger
base.

[0021] A second example, not claimed, provides a
floating type structure including a first recess formed in
a hull and having a first depth, a second recess formed
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in the hull and having a depth that is smaller than the first
depth, a pipe installed on the hull, aloading arm installed
in the first recess, a cylinder installed at a lower portion
of the first recess and configured to adjust a height of the
loading arm, and a connector that is installed in the sec-
ond recess, connects the pipe to the loading arm, and
includes a first connection pipe and a second connection
pipe which have a C shape and are connected to each
other.

[0022] The connector may include the first connection
pipe connected to the pipe, and the second connection
pipe which connects the first connection pipe to the load-
ing arm, wherein the first connection pipe may be con-
nected to the pipe by a first joint and rotated around the
pipe, the second connection pipe may be connected to
the first connection pipe by a second joint and rotated
around the first connection pipe, and the second connec-
tion pipe may be connected to the loading arm by a third
joint and rotated around the loading arm.

[0023] The details of other embodiments are included
in the detailed description and the drawings.

[Description of Drawings]
[0024]

FIG. 1 is a schematic diagram illustrating a connec-
tion relationship between a floating type structure
and a carrier according to a first example of the
present invention.

FIG. 2is a perspective view for describing an internal
structure of the floating type structure by enlarging
a portion E of FIG. 1.

FIG. 3 is a diagram for describing an arrangement
of the floating type structure on a

FIG. 4 is a perspective view illustrating a loading arm
ascending and descending device of the floating type
structure.

FIGS. 5 and 6 are diagrams for describing an oper-
ation of a connection pipe according to an operation
of the loading arm ascending and descending device
of the floating type structure.

FIG. 7 is a diagram for describing a cylinder cover
and a cylinder packing of the floating type structure.
FIGS. 8 to 11 are diagrams for describing coupling
and decoupling operations of the cylinder in the float-
ing type structure.

FIG. 12 is a perspective view for describing an inter-
nal structure of a floating type structure according to
the present invention by enlarging the portion E of
FIG. 1.

FIG. 13 is a diagram for describing an arrangement
of the floating type structure on a recess according
to the present invention.

FIG. 14 is a side view for describing an internal struc-
ture of the floating type structure according to the
present invention.

FIG. 15 is a diagram illustrating a drain pipe of the
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floating type structure according the present inven-
tion.

FIG. 16 is a diagram for describing a function of the
drain pipe of the floating type structure according to
another embodiment of the present invention.

FIG. 17 is a perspective view illustrating a loading
arm ascending and descending device of the floating
type structure according to another example of the
present invention.

FIGS. 18 and 19 are diagrams for describing an op-
eration of a connection pipe according to an opera-
tion of the loading arm ascending and descending
device of the floating type structure.

[Modes of the Invention]

[0025] Hereinafter, exemplary embodiments will be
described in detail with reference to the accompanying
drawings. The advantages and features of the present
invention and the manner of achieving the advantages
and features will become apparent with reference to the
embodiments described in detail below with the accom-
panying drawings. The present invention may, however,
be implemented in many different forms and should not
be construed as being limited to the embodiments set
forth herein, and the embodiments are provided such that
the present invention will be thorough and complete and
will fully convey the scope of the present invention to
those skilled in the art, and the present invention is de-
fined by only the scope of the appended claims. The
same reference numerals refer to the same components
throughout the present invention.

[0026] Although the terms first, second, and the like
are used to describe various components, these compo-
nents are not substantially limited by these terms. These
terms are used only to distinguish one component from
another component. Therefore, a first component de-
scribed below may be substantially a second component
within the technical spirit of the present invention.
[0027] Termsused hereinare intended to describe em-
bodiments and are not intended to limit the present in-
vention. In the present invention, the singular forms in-
clude the plural forms unless the context clearly dictates
otherwise. It is noted that the terms "comprises" and/or
"comprising" used herein do not exclude the presence
or addition of one or more other components, steps, op-
erations, and/or elements in addition to stated compo-
nents, steps, operations, and/or elements.

[0028] Unless defined otherwise, all terms (including
technical and scientific terms) used herein may be used
in a sense commonly understood by those skilled in the
arttowhich the presentinvention pertains. Further, terms
which are defined in a commonly used dictionary are not
ideally or excessively interpreted unless explicitly defined
otherwise.

[0029] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings. The same refer-
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ence numerals are assigned to the same or correspond-
ing components regardless of reference numerals, and
a duplicate description thereof will be omitted.

[0030] Hereinafter, a connection relationship between
a floating type structure and a carrier according to one
embodiment of the present invention will be described
with reference to FIG. 1.

[0031] FIG. 1is aschematic diagramiillustrating a con-
nection relationship between a floating type structure and
a carrier according to a first example.

[0032] ReferringtoFIG. 1, afloating type structure 100
according to one embodiment of the present invention
includes a hull 10, a loading arm 110, a loading arm as-
cending and descending device E, and a fluid storage
tank (not shown).

[0033] For example, the floating type structure 100
may be a floating production storage offloading (FPSO)
which produces and stores crude oil. However, the tech-
nical spirit of the present invention is not limited thereto.
[0034] The floating type structure 100 may provide a
fluid, e.g., a liquefied natural gas (LNG), stored in a fluid
storage tank (not shown) disposed inside the hull 10 to
a carrier 1 through the loading arm 110. However, the
technical spirit of the present invention is not limited
thereto.

[0035] In this case, the loading arm 110 may be con-
nected to a manifold 2 installed on the carrier 1 to provide
the fluid to the carrier 1.

[0036] Specifically, the loading arm 110 may be con-
figured with a plurality of arms which are connected to
be bendable such that the loading arm 110 may extend
in a direction in which the carrier 1 is disposed. The load-
ing arm 110 may be fixedly installed on the loading arm
ascending and descending device E which is installed
on the hull 10. An angle formed by each of the plurality
of arms of the loading arm 110 may be adjusted so as to
allow the loading arm 110 to be connected to the manifold
2 installed on the carrier 1.

[0037] A height of the loading arm 110 from a top sur-
face of the hull 10 may be adjusted by the loading arm
ascending and descending device E which is disposed
below the loading arm 110. Thus, the floating type struc-
ture 100 may compensate for a height difference be-
tween the floating type structure 100 and the carrier 1
which varies due to sea environmental conditions such
as winds, waves, and the like, using the loading arm as-
cending and descending device E.

[0038] Hereinafter, an internal structure and an oper-
ation of the floating type structure according to one em-
bodiment of the present invention will be described with
reference to FIGS. 2to 7.

[0039] FIG. 2 is a perspective view for describing an
internal structure of the floating type structure by enlarg-
ing aportion E of FIG. 1. FIG. 3 is a diagram for describing
an arrangement of the floating type structure on arecess.
[0040] FIG.4isaperspective view illustratingaloading
armascending and descending device of the floating type
structure.
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[0041] FIGS. 5 and 6 are diagrams for describing an
operation of a connection pipe according to an operation
of the loading arm ascending and descending device of
the floating type structure. FIG. 7 is a diagram for de-
scribing a cylinder cover and a cylinder packing of the
floating type structure.

[0042] ReferringtoFIGS. 2to7, the floating type struc-
ture 100 includes the hull 10, a recess 20, a connection
groove 30, a pipe 40, the loading arm 110, a plunger 120,
a first connector 121, a plunger base 130, a second con-
nector 131, a cylinder 140, a cylinder cover 150, a cylin-
der packing 160, a connection pipe 170, a first joint 173,
a second joint 174, and a third joint 175.

[0043] The plunger 120 may be connected to the load-
ing arm 110 disposed on the hull 10. Specifically, an up-
per surface of the plunger 120 may be connected to the
loading arm 110, and the plunger 120 may be inserted
into the plunger base 130.

[0044] The plunger 120 may include the first connector
121 having a U-shaped groove coupled to a first end of
the cylinder 140. The plunger 120 may be easily attached
to and detached from the first end of the cylinder 140
using the U-shaped groove formed in the first connector
121.

[0045] The plunger base 130 may be disposed in the
hull 10. Specifically, the plunger base 130 may be con-
nected to the recess 20 formed in the hull 10, and the
plunger 120 may be inserted into the plunger base 130.
[0046] The plunger base 130 may include the second
connector 131 having a U-shaped groove coupled to a
second end opposite the first end of the cylinder 140.
The plunger base 130 may be easily attached to and
detached from the second end of the cylinder 140 using
the U-shaped groove formed in the second connector
131.

[0047] The cylinder 140 may connect the plunger 120
to the plunger base 130. Specifically, the first end of the
cylinder 140 may be coupled to the first connector 121
installed on the plunger 120, and the second end of the
cylinder 140 may be coupled to the second connector
131 installed on the plunger base 130.

[0048] For example, the cylinder 140 may ascend or
descend the plunger 120 using a hydraulic pressure.
However, the technical spirit of the present invention is
not limited thereto. That is, in some other embodiments,
the cylinder 140 may be driven using a mechanical de-
vice, e.g., a motor.

[0049] The cylinder 140 may ascend or descend the
plunger 120 to thereby ascend or descend the loading
arm 110 connected to the plunger 120. Consequently,
the floating type structure 100 may adjust the height of
the loading arm 110 from the upper surface of the hull
10 using the cylinder 140.

[0050] The connection pipe 170 may be connected to
the pipe 40 installed on the hull 10 and allow a height
from the hull 10 to be adjustable.

[0051] Specifically, the connection pipe 170 may in-
clude a first connection pipe 171 connected to the pipe
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40 and a second connection pipe 172 for connecting the
first connection pipe 171 to the loading arm 110. How-
ever, the technical spirit of the present invention is not
limited thereto. That is, in some other embodiments, the
connection pipe 170 may include three or more connec-
tion pipes.

[0052] Thefirstconnection pipe 171 may be connected
to the pipe 40 by the first joint 173 and rotated around
the pipe 40. The second connection pipe 172 may be
connected to the first connection pipe 171 by the second
joint 174 and rotated around the first connection pipe
171. The second connection pipe 172 may be connected
to the loading arm 110 by the third joint 175 and rotated
about the loading arm 110.

[0053] Even when the loading arm 110 is ascended
from the upper surface of the hull 10, the first connection
pipe 171 and the second connection pipe 172 may main-
tain a connection between the loading arm 110 and the
pipe 40 using the first, second, and third joints 173, 174,
and 175 which perform an articulating function. To this
end, the first connection pipe 171 and the second con-
nection pipe 172 may each have a C shape, and one end
of the first connection pipe 171 may be connected to one
end of the second connection pipe 172 through the sec-
ond joint 174.

[0054] The above operations of the first connection
pipe 171 and the second connection pipe 172 are shown
in FIGS. 5 and 6.

[0055] FIG. 5 illustrates a state in which the plunger
120 is inserted into the plunger base 130 and thus the
loading arm 110is disposed adjacentto the upper surface
ofthe hull 10. In this case, the first and second connection
pipes 171 and 172 may be formed at a position closer to
sea level than the pipe 40.

[0056] AsshowninFIG.6,the cylinder 140 is operated
to ascend the plunger 120 such that the loading arm 110
is ascended from the upper surface of the hull 10.
[0057] In this case, the first connection pipe 171 may
be rotated around the first and second joints 173 and
174, and the second connection pipe 172 may be rotated
around the second and third joints 174 and 175.

[0058] Consequently, the connection pipe 170 may
maintain the connection between the loading arm 110
and the pipe 40.

[0059] As shown in FIG. 3, the connection pipe 170
and the first, second, and third joints 173, 174, and 175
may be disposed in the recess 20 formed in the hull 10.
[0060] Consequently, even though the loading arm
110 is ascended or descended, the connection pipe 170
may maintain the connection between the loading arm
110 and the pipe 40 without interference of the upper
surface of the hull 10.

[0061] Referring to FIGS. 2 and 7, the cylinder cover
150 includes a first region R1 in which an opening 151
is formed and a second region R2 in which the opening
151 is not formed.

[0062] In this case, the second region R2 may include
an area thatis equal to an area of the opening 151. Thus,
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as described below, when the coupling of the cylinder
140 is released, the cylinder 140 may be moved to the
connection groove 30 of FIG. 10 into which the second
region R2 of the cylinder cover 150 is inserted.

[0063] The cylinder cover 150 may be connected to
the cylinder 140 through the opening 151. Specifically,
the cylinder cover 150 may surround a side surface of
the cylinder 140 which is installed to pass through the
opening 151, thereby being connected to the cylinder
140.

[0064] The cylinder cover 150 may be inserted into the
connection groove 30 of FIG. 10 formed in alower surface
of the recess 20, which is formed in the hull 10, thereby
being coupled to the recess 20. Consequently, the cyl-
inder cover 150 may couple the cylinder 140 to the con-
nection groove 30 of FIG. 10 formed in the recess 20.
[0065] Referring to FIG. 7, the cylinder packing 160
may be disposed on the cylinder cover 150. The cylinder
packing 160 may surround a side surface of the cylinder
140 to block seawater from being introduced into the hull
10 through a minute space between the cylinder cover
150 and the cylinder 140.

[0066] Hereinafter, coupling and release operations of
a cylinder in the floating type structure according to one
embodiment of the present invention will be described
with reference to FIGS. 7 to 11.

[0067] FIGS. 8to 11 are diagrams for describing cou-
pling and release operations of the cylinder.

[0068] Referring to FIGS. 8 and 9 first, when the cou-
pling of the cylinder 140 is released, the plunger 120 is
descended to a lowest position.

[0069] Then, the first end of the cylinder 140 coupled
to the first connector 121 of the plunger 120 is descended
to release the coupling between the first connector 121
and the first end of the cylinder 140. In this case, as de-
scribed above, since the first connector 121 has a U
shape, the first connector 121 may be easily released
from the first end of the cylinder 140.

[0070] Referring to FIGS. 9 and 10, the cylinder cover
150 is ascended from the connection groove 30, which
is formed in the lower surface of the recess 20 formed in
the hull 10 so that the coupling of the cylinder cover 150
to the connection groove 30 is released.

[0071] Referring to FIGS. 7, 10, and 11, the cylinder
140 is pivoted around the second connector 131 of the
plunger base 130.

[0072] Specifically, the cylinder 140 is pivoted from one
side of the connection groove 30 into which the firstregion
R1 of the cylinder cover 150 is inserted to the other side
of the connection groove 30 into which the second region
R2 of the cylinder cover 150 is inserted.

[0073] Inthiscase, asshowninFIG. 3,inorderto avoid
interference between the cylinder cover 150 being moved
and a side wall of the recess 20, the connection groove
30 is formed to be spaced apart from the side wall of the
recess 20.

[0074] Then, the second end of the cylinder 140 cou-
pled to the second connector 131 of the plunger base
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130 is ascended to release the coupling between the
second connector 131 and the second end of the cylinder
140.

[0075] Inthis case, as described above, since the sec-
ond connector 131 has a U shape, the second connector
131 may be easily released from the second end of the
cylinder 140.

[0076] The above-described operations may be per-
formed to release the couplings between the cylinder 140
and the plunger 120 and between the cylinder 140 and
the plunger base 130. Further, the above-described op-
erations may be performed reversely to couple the cyl-
inder 140 to the plunger 120 and the plunger base 130.
[0077] The floating type structure 100 according to the
first example may maintain the connection of the loading
arm 110 while compensating for the height difference
between the carrier 1 and the floating type structure 100
using the loading arm ascending and descending device
E and the connection pipe 170.

[0078] Further, the floating type structure 100 accord-
ing to the first example is capable of facilitating mainte-
nance and repair of the cylinder 140 by releasing the
coupling of the cylinder 140 using the cylinder cover 150.
[0079] Hereinafter, an internal structure and an oper-
ation of a floating type structure according to the present
invention will be described with reference to FIGS. 12 to
17.

[0080] FIG. 12 is a perspective view for describing an
internal structure of a floating type structure according to
the present invention by enlarging the portion E of FIG.
1. FIG. 13 is a diagram for describing an arrangement of
the floating type structure on a recess according to the
present invention. FIG. 14 is a side view for describing
an internal structure of the floating type structure accord-
ing to the present invention. FIG. 15 is a diagram illus-
trating a drain pipe of the floating type structure according
to another embodiment of the present invention. FIG. 16
is a diagram for describing a function of the drain pipe of
the floating type structure according to the present inven-
tion. FIG. 17 is a perspective view illustrating a loading
armascending and descending device of the floating type
structure of the present invention.

[0081] ReferringtoFIGS. 1210 17, afloating type struc-
ture 400 according to the present invention includes a
hull 310, a first recess 320, a second recess 330, a pipe
340, a loading arm 410, a plunger 420, a plunger base
430, a pressure adjusting hole 431, a cylinder 440, a
drain 450, a first drain pipe 460, a connection pipe 470,
afirst joint 473, a second joint 474, a third joint 475, and
a second drain pipe 480.

[0082] The plunger420isconnectedtotheloadingarm
410 disposed on the hull 310. Specifically, an upper sur-
face of the plunger 420 may be connected to the loading
arm 410, and the plunger 420 may be inserted into the
plunger base 430. The plunger 420 is coupled to a first
end of the cylinder 440.

[0083] The plunger base 430 is disposed in the hull
310. Specifically, the plunger base 430 is connected to
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the firstrecess 320 formed in the hull 310, and the plunger
420 is inserted into the plunger base 430. The plunger
base 430 is coupled to a second end of the cylinder 440
opposite the first end thereof.

[0084] Referring to FIG. 16, the plunger base 430 in-
cludes the pressure adjusting hole 431 formed therebe-
low.

[0085] When the plunger 420 is descended in a direc-
tion of sea level inside the plunger base 430, the plunger
base 430 allows air thereinside to flow out through the
pressure adjusting hole 431 along the second drain pipe
480 connected to the pressure adjusting hole 431, there-
by adjusting an inner pressure of the plunger base 430.
[0086] Further,whentheplunger420isascended from
inside the plunger base 430 toward a position of an upper
surface of the hull 310, the plunger base 430 allows ex-
ternal air to be introduced through the pressure adjusting
hole 431 along the second drain pipe 480 connected to
the pressure adjusting hole 431, thereby adjusting the
inner pressure of the plunger base 430.

[0087] The cylinder 440 connects the plunger 420 to
the plunger base 430.

[0088] Specifically, the first end of the cylinder 440 may
be coupled to the plunger 420, and the second end of
the cylinder 440 are coupled to the plunger base 430.
[0089] For example, the cylinder 440 may ascend or
descend the plunger 420 using a hydraulic pressure.
However, in some other embodiments, the cylinder 440
may be driven using a mechanical device, e.g., a motor.
[0090] The cylinder 440 may ascend or descend the
plunger 420 and the loading arm 410 connected to the
plunger 420. Consequently, the floating type structure
400 may adjust the height of the loading arm 410 from
the upper surface of the hull 310 using the cylinder 440.
[0091] Thedrain450 may be formedon alower surface
of the first recess 320 which is formed in the hull 310. A
plurality of drains 450 may be formed on the lower surface
of the first recess 320.

[0092] As shown in FIG. 13, the plurality of drains 450
may each be formed at an edge of the first recess 320
which does not overlap the plunger base 430 connected
to the first recess 320.

[0093] Thedrains 450 may discharge a fluid, e.g., rain-
water or seawater, which is accumulated in the first re-
cess 320 and the second recess 330 adjacent thereto,
along the first drain pipe 460 connected to each of the
drains 450.

[0094] Referringto FIG. 14, a lower surface of the sec-
ondrecess 330is formedto be closer to the upper surface
of the hull 310 than the lower surface of the first recess
320.

[0095] Specifically, a second height h2 from the lower
surface of the second recess 330 to the upper surface
of the hull 310 may be smaller than a first height h1 from
the lower surface of the first recess 320 to the upper
surface of the hull 310.

[0096] Consequently, even when a separate drain is
not installed in the second recess 330, the fluid accumu-
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lated in the first and second recesses 320 and 330 may
be discharged through the drains 450 formed in the first
recess 320.

[0097] However, in some other embodiments, the
drains 450 may also be formed in the second recess 330.
Further, in some other embodiments, the drains 450 may
be formed in only the second recess 330, and the second
height h2 from the lower surface of the second recess
330 to the upper surface of the hull 310 may be greater
than the first height h1 from the lower surface of the first
recess 320 to the upper surface of the hull 310.

[0098] Referring to FIGS. 14 to 16, the first drain pipe
460 between each of the drains 450 and the second drain
pipe 480. The first drain pipe 460 may discharge a fluid,
e.g., rainwater or seawater, which is introduced through
the drains 450, by providing the fluid to the second drain
pipe 480.

[0099] One end of the second drain pipe 480 is con-
nected to the pressure adjusting hole 431 formed at a
lower portion of the plunger base 430, and the first drain
pipe 460 may be connected to a side surface of second
drain pipe 480.

[0100] The second drain pipe 480 allows air to flow in
and out the plunger base 430 according to an inner pres-
sure of the plunger base 430.

[0101] The second drain pipe 480 simplifies a drain
pipe configuration inside the hull 310 by performing a
function of discharging the fluid introduced through the
first drain pipe 460 and flowing in the second drain pipe
480 and a function of adjusting the inner pressure of the
plunger base 430.

[0102] The connectionpipe 470 is disposedonthe sec-
ond recess 320. The connection pipe 470 may be con-
nected to the pipe 340 installed on the hull 310 and allows
a height from the hull 310 to be adjustable.

[0103] Specifically, the connection pipe 470 may in-
clude a first connection pipe 471 connected to the pipe
340, and a second connection pipe 472 for connecting
the first connection pipe 471 to the loading arm 410. How-
ever, the technical spirit of the present invention is not
limited thereto. That is, in some other embodiments, the
connection pipe 470 may include three or more connec-
tion pipes.

[0104] Thefirstconnection pipe 471 may be connected
to the pipe 340 by the first joint 473 and rotated around
the pipe 340. The second connection pipe 472 may be
connected to the first connection pipe 471 by the second
joint 474 and rotated around the first connection pipe
471. The second connection pipe 472 may be connected
to the loading arm 410 by the third joint 475 and rotated
about the loading arm 410.

[0105] Even when the loading arm 410 is ascended
from the upper surface of the hull 310, the first connection
pipe 471 and the second connection pipe 472 may main-
tain a connection between the loading arm 410 and the
pipe 340 using the first, second, and third joints 473, 474,
and 475 which perform an articulating function. To this
end, the first connection pipe 471 and the second con-
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nection pipe 472 may each have a C shape, and one end
of the first connection pipe 471 may be connected to one
end of the second connection pipe 472 through the sec-
ond joint 474.

[0106] The above operations of the first connection
pipe 471 and the second connection pipe 472 are shown
in FIGS. 18 and 19 which will be described below.
[0107] Although not shown in the drawings, lines (e.g.,
electric lines, hydraulic pressure supply lines, nitrogen
lines, and the like) may be installed along the pipe 340
and the connection pipe 470.

[0108] Hereinafter, an operation of a connection pipe
according to an ascending or descending operation of a
loading arm ascending and descending device of the
floating type structure according to another example will
be described with reference to FIGS. 18 and 19.

[0109] FIGS. 18 and 19 are diagrams for describing an
operation of a connection pipe according to an operation
of the loading arm ascending and descending device of
the floating type structure.

[0110] FIG. 18 illustrates a state in which the plunger
420 is inserted into the plunger base 430 and thus the
loading arm 410 is disposed adjacent to the upper surface
of the hull 310. In this case, the first and second connec-
tion pipes 171 and 172 may be formed at a position closer
to sea level than the pipe 340.

[0111] As shown in FIG. 19, the cylinder 440 is oper-
ated to ascend the plunger 420 such that the loading arm
410 is ascended from the upper surface of the hull 310.
[0112] In this case, the first connection pipe 471 may
be rotated around the first and second joints 473 and
474, and the second connection pipe 472 may be rotated
around the second and third joints 474 and 475.

[0113] Consequently, the connection pipe 470 may
maintain the connection between the loading arm 410
and the pipe 340.

[0114] As shown in FIG. 13, the connection pipe 470
and the first, second, and third joints 473, 474, and 475
may be disposed in the second recess 330 formed in the
hull 310.

[0115] Consequently, even though the loading arm
410 is ascended or descended, the connection pipe 470
may maintain the connection between the loading arm
410 and the pipe 340 without interference of the upper
surface of the hull 310.

[0116] The floating type structure 400 according to an-
other example may maintain the connection of the load-
ing arm 410 while compensating for the height difference
between the carrier 1 and the floating type structure 400
using the loading arm ascending and descending device
E and the connection pipe 470.

[0117] Further, the floating type structure 400 accord-
ing to another example may simplify the drain pipe con-
figuration inside the hull 310 by performing a function of
discharging the fluid accumulated in the first and second
recesses 320 and 330 in the hull 310 and a function of
adjusting the inner pressure of the plunger base 430 us-
ing the second drain pipe 480 connected to the first drain
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pipe 460.

[0118] While the presentinvention has been described
with reference to the accompanying drawings, those
skilled in the artcan understand that the presentinvention
can be implemented in other specific forms.

Claims
1. A floating type structure comprising:

a hull (310);

a recess (20, 320) formed in the hull (310);

a loading arm (410) provided on the hull;

a plunger (420) connected to the loading arm
(410);

a plunger base (430) which is connected to the
recess formed (20, 320, 330) in the hull (310),
into which the plunger (420) is inserted, and
which includes a pressure adjusting hole (431)
formed at a lower portion of the plunger base
(430);

a cylinder (440) which connects the plunger
(420) to the plunger base (430) and adjusts a
height of the loading arm (410), wherein the
plunger (420) is coupled to a first end of the cyl-
inder (440) and the plunger base (430) is cou-
pled to a second end of the cylinder (440) op-
posite said first end to ascend or descend the
plunger (420) inside the plunger base (430);

a drain formed in the recess (320);

a first drain pipe (460) that is connected to the
drain and discharges a fluid accumulated in the
recess (320); and

asecond drain pipe (480) connected to the pres-
sure adjusting hole allowing air to flow in and
out the plunger base (430); and

a connection pipe which connects a pipe in-
stalled on the hull (310) to the loading arm (410)
and which allows a height from the hull (310) to
be adjustable,

wherein the first drain pipe (460) is connected
to the second drain pipe (480); and

the second drain pipe (480) discharges the fluid
introduced from the first drain pipe (460), where-
in the recess includes:

a first recess in which the loading arm (410)
is disposed; and

a second recess in which the connection
pipe is disposed,

wherein a lower surface of the second re-
cess is formed to be closer to an upper sur-
face of the hull (310) than a lower surface
of the first recess; and

the drain is formed in the first recess.

2. The floating type structure of claim 1, wherein:
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the recess (320) includes a plurality of drains;
and

each of the plurality of drains is formed at an
edge of the recess which does not overlap the
plunger base (430).

Patentanspriiche

1.

Eine Struktur einer schwimmenden Art, umfassend:

einen Rumpf (310);

eine Aussparung (20, 320), die in dem Rumpf
(310) ausgebildet ist;

einen Ladearm (410), der an dem Rumpf bereit-
gestellt ist;

einen Kolben (420), der mit dem Ladearm (410)
verbunden ist;

eine Kolbenbasis (430), die mit der Aussparung
(20, 320, 330) verbunden ist, die in dem Rumpf
(310) ausgebildet ist, in die der Kolben (420) ein-
gefiihrt wird, und die ein Druckeinstellloch (431)
beinhaltet, das an einem unteren Abschnitt der
Kolbenbasis (430) ausgebildet ist;

einen Zylinder (440), der den Kolben (420) mit
der Kolbenbasis (430) verbindet und eine Hohe
des Ladearms (410) einstellt, wobei der Kolben
(420) miteinem ersten Ende des Zylinders (440)
gekoppelt ist und die Kolbenbasis (430) mit ei-
nem zweiten Ende des Zylinders (440) gegen-
Uber dem ersten Ende gekoppeltist, um den Kol-
ben (420) innerhalb der Kolbenbasis (430) an-
zuheben oder abzusenken;

einen Abfluss, der in der Aussparung (320) aus-
gebildet ist;

ein erstes Abflussrohr (460), das mit dem Ab-
fluss verbunden ist und ein Fluid abflihrt, das in
der Aussparung (320) angesammelt wird; und
ein zweites Abflussrohr (480), das mit dem
Druckeinstellloch verbunden ist, wobei Luft er-
moglicht wird, in die Kolbenbasis (430) hinein
und aus dieser heraus zu stromen; und

ein Verbindungsrohr, das ein Rohr, das an dem
Rumpf (310) installiert ist, mit dem Ladearm
(410) verbindet und erméglicht, dass eine Hohe
von dem Rumpf (310) einstellbar ist,

wobei das erste Abflussrohr (460) mit dem zwei-
ten Abflussrohr (480) verbunden ist; und
wobei das zweite Abflussrohr (480) das Fluid
abflihrt, das aus dem ersten Abflussrohr (460)
eingeleitet wird, wobei die Aussparung Folgen-
des beinhaltet:

eine erste Aussparung, in der der Ladearm
(410) angeordnet ist; und
eine zweite Aussparung, in der das Verbin-
dungsrohr angeordnet ist,
wobei eine untere Oberflache der zweiten
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Aussparung ausgebildet ist, um naher an
einer oberen Oberflaiche des Rumpfes
(310) als eine untere Oberflache der ersten
Aussparung zu liegen; und

wobei der Abflussin der ersten Aussparung
ausgebildet ist.

2. Die Struktur der schwimmenden Art nach Anspruch
1, wobei:

die Aussparung (320) mehrere Abflisse bein-
haltet; und

jeder der mehreren Abfliisse an einem Rand der
Aussparung ausgebildetist, der die Kolbenbasis
(430) nicht Uberlappt.

Revendications

Structure de type flottant comprenant :

une coque (310);

un évidement (20, 320) formé dans la coque
(310) ;

un bras de chargement (410) prévu sur la
coque ;

un piston (420) relié au bras de chargement
(410);

une base de piston (430) qui est reliée a I'évi-
dement formé (20, 320, 330) dans la coque
(310) dans laquelle le piston (420) est inséré, et
qui comporte un trou d’ajustement de pression
(431) formé au niveau d’une partie inférieure de
la base de piston (430) ;

un cylindre (440) qui relie le piston (420) a la
base de piston (430) et ajuste une hauteur du
bras de chargement (410), le piston (420) étant
accouplé a une premiere extrémité du cylindre
(440) etla base de piston (430) étant accouplée
a une seconde extrémité du cylindre (440) op-
posée a ladite premiere extrémité pour monter
ou descendre le piston (420) a l'intérieur de la
base de piston (430) ;

un drain formé dans I'évidement (320) ;

un premier tuyau de vidange (460) qui est relié
audrain et évacue unfluide accumulé dans I'évi-
dement (320) ; et

un second tuyau de vidange (480) relié au trou
d’ajustement de pression permettant a 'air de
s’écouler dans et hors de la base de piston
(430) ; et

un tuyau de raccordement quirelie un tuyau ins-
tallé sur la coque (310) au bras de chargement
(410) et qui permet d’ajuster a une hauteur de-
puis la coque (310),

le premier tuyau de vidange (460) étant relié au
second tuyau de vidange (480) ; et

le second tuyau de vidange (480) évacue le flui-
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de introduit depuis le premier tuyau de vidange
(460), I'évidement comprenant :

un premier évidement dans lequel le bras
de chargement (410) est disposé ; et

un second évidement dans lequel est dis-
posé le tuyau de raccordement,

dans laquelle une surface inférieure du se-
cond évidement est formée pour étre plus
proche d’une surface supérieure de la co-
que (310) qu’une surface inférieure du pre-
mier évidement ; et

le drain est formé dans le premier évide-
ment.

2. Structure de type flottant selon la revendication 1,
dans laquelle :

I'évidement (320) comporte une pluralité de
drains ; et

chacun de la pluralité de drains est formé au
niveau d’un bord de I'évidement qui ne chevau-
che pas la base de piston (430).
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Fig. 7
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