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[DESCRI PTI ON]
[I nvention Title]
W ND TURBI NE ASSEMBLY MOVI NG DEVI CE AND METHCD
FOR LOADI NG UNLOADI NG W ND TURBI NE ASSEMBLY
USI NG SAME
[Technical Field]

The present invention relates to a wnd power
generat or assenbly noving apparatus and a nethod of | oadi ng
and unloading a wi nd power generator assenbly by using the
sane, and nore particularly to a wnd power generator
assenbly noving apparatus which transports a w nd power
gener at or assenbly from a harbor to an offshore
installation area while the wind power generator assenbly
is assenbled and noves the w nd power generator assenbly
with a novable deck such that the w nd power generator
assenbly is noved across an operation radius of a crane
t hereby remarkably reducing installation time, and a nethod
of | oadi ng and unl oading a wi nd power generator assenbly by
usi ng the sane.

[Background Art]

| f the atnosphere does not exist in the earth, the
solar energy received from the sun would be emtted as it
is and an average tenperature of a surface of the earth
woul d reach -20 degrees Celsius. However, as the earth

contains the atnosphere, |light of a |long wavelength
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received from the sun is not emtted to the outside but
absorbed into the air to increase the nonmentuns of gas
nmol ecul es, resulting in an average tenperature of a surface
of the earth of up to 15 degrees Cel si us.

However, in recent years, as the industries are
devel oping, fossil fuels such as petroleum and coals are
being increasingly used, and as forests are being destroyed
to secure farm and, an anount of carbon di oxi de causing the
green house effect is rapidly increasing, resulting in
accel eration of global warm ng.

Thus, the international society regulates an anount
of carbon dioxide emtted fromthe nations through various
international agreenments to prevent disasters such as
unusual changes in weather due to gl obal warm ng.

Studies and developnents of alternative energies
whi ch can replace fossil fuels are being actively conducted
as an effort to reduce an anount of green house gas.

The alternative energies which have been being
actively studied and developed currently relate to solar
heat power generation, solar |ight power generation, tidal
power generation, wave power generation, geothermal power
generation, seawater tenperature power generation, and w nd
power generation, which utilize the natural environnent.

Anmong them the w nd power generation is acconpanied

by the nobst inexpensive nmaintenance costs and the highest
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econom cal feasibility, which conpels the nations to hurry
t he devel opnent of the wi nd power generation.

Moreover, the wnd power generation apparatus for
wind power generation can be sinply configured and
installed as conpared with the other alternative energies
and can be easily operated and managed, allowng an
unmanned and aut omat ed operation thereof.

Due to the advantages, w nd power generation systens
of a total <capacity of 32,154 MN are being operated
worl dwi de as of the end of 2002. It is preferable that
wind speed is high and a direction of wind is constant
according to tinme and seasons in an installation site of
the wind power generation system Thus, |arge-scale w nd
power generation conplexes are being constructed at
of fshore sites where there are less restrictions on
installation and wind speed is relatively high as conpared
with the | and.

However, an operation of transporting a |arge-scale
heavy w nd power generation structure such as a tower or a
bl ade and assenbling and installing the structure at a high
of fshore location fromis so difficult that a sufficient
nunber of wi nd power generation equipnent is not installed.

According to the related art, after a tower, a
nacelle, and a blade are fed while being disassenbled by

using a barge to transport a wnd power generation
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structure, they are assenbled and installed at an offshore
installation site.

However, when a w nd power generation structure is
assenbled on a barge whose reference surface is changed
the assenbling operation becones very difficult and
excessive tinme is required.

[Di scl osure]
[Techni cal Probl eml

Accordingly, the present invention has been nade
keeping in mnd the above problens occurring in the prior
art, and an object of the present invention is to provide a
wind power generator noving apparatus by which an
assenbling time for a wind power generator configured to be
novabl e on a ship can be reduced by feeding the w nd power
power generator to an offshore installation site after the
wi nd power generator is assenbled on the land, making it
possible to significantly reduce an entire wnd power
generator installing time, and a nethod of transporting and
| oadi ng/ unl oading a wind power generator assenbly by using
t he sane.

Anot her object of the present invention is to provide
a wind power generator noving apparatus by which a space
for assenbling the wi nd power generator can be excluded by
easily nmoving the wind power generator assenbly on the ship

and feeding the wnd power generator assenbly to an
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offshore installation site while the wind power generator
assenbly is assenbled in advance, naking it possible to
inprove a spatial utilization of the ship, and a nmethod of
transporting and |oading/unloading a wnd power generator
assenbly by using the sane.

Anot her object of the present invention is to provide
a wind power generator noving apparatus by which a wnd
power generator installing operation can be perfornmed even
with a crane having a snmall operation radius by easily
nmovi ng the wi nd power generator assenbly on the ship, and a
met hod of transporting and |oadi ng/unl oading a w nd power
generat or assenbly by using the sane.

Anot her object of the present invention is to provide
a wind power generator noving apparatus by which a driving
unit can be easily used even in a severely cold area where
a hydraulic notor cannot be used due to a high viscosity of
the hydraulic oil by enploying an electric notor, thereby
making it possible to prevent a breakdown of the driving
unit in advance, and a method of transporting and
| oadi ng/ unl oading a wind power generator assenbly by using
t he sane.

Anot her object of the present invention is to provide
a wind power generator noving apparatus by which energy
efficiency can be nmaximzed by installing a frequency

converter for driving the electric nmotor and a transforner
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for adjusting voltage according to a |oad, and a nethod of
transporting and | oading/unloading a wind power generator
assenbly by using the sane.

Anot her object of the present invention is to provide
a wind power generator noving apparatus by which hydraulic
equipnent installed in an existing ship can be used as it
is by enmploying a hydraulic notor in the driving unit,
which does not require separate accidental expenses for
driving, and a nethod of transporting and | oadi ng/ unl oadi ng
a W nd power generator assenbly by using the sane.

Anot her object of the present invention is to provide
a wnd power generator noving apparatus by which an
installation area for an output can be smaller by enploying
a hydraulic motor in the driving wunit, allowng a
sufficient available area on the ship, and a nethod of
transporting and | oading/unloading a wind power generator
assenbly by using the sane.

Anot her object of the present invention is to provide
a wnd power generator nmoving apparatus by which
contam nation of the ocean can be prevented even when oi
is leaked by installing a protection box around the
hydraulic notor, and a nmethod of transporting and
| oadi ng/ unl oading a wind power generator assenbly by using
t he sane.

Anot her object of the present invention is to provide
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a wnd power generator nmoving apparatus by which
contam nation of the ocean can be prevented even when oi
is leaked by installing a protection box around the
hydraulic notor, and a nmethod of transporting and
| oadi ng/ unl oading a wind power generator assenbly by using
t he sane.

Anot her object of the present invention is to provide
a Wi nd power generator noving apparatus by which a rail and
a novable deck can be brought into rolling contact wth
each other by installing a rolling part between the rail
and the novable deck, making it possible to easily nove the
novable deck wth a smll force, and a nethod of
transporting and | oading/unloading a wind power generator
assenbly by using the sane.

Anot her object of the present invention is to provide
a wind power generator noving apparatus by which the w nd
power generator assenbly can be noved to an accurate
position by noving the novabl e deck through engagenent of a
rack and a pinion, and a nethod of transporting and
| oadi ng/ unl oading a wind power generator assenbly by using
t he sane.

Anot her object of the present invention is to provide
a wnd power generator noving apparatus by which an
equi pnent wutilization rate of a ship can be maxi m zed by

enploying a winch and a wire in the driving unit to use
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existing equipnment of the ship, and a nmethod of
transporting and | oading/unloading a wind power generator
assenbly by using the sane.

Anot her object of the present invention is to provide
a wnd power generator noving apparatus by which the
novabl e deck can be reciprocated by installing w nches at
front and rear ends of the novable deck, and a nethod of
transporting and | oading/unloading a wind power generator
assenbly by using the sane.

Anot her object of the present invention is to provide
a wind power generator noving apparatus by which the w nd
power generator assenbly can be nore firmy fixed to the
nmovabl e deck by enploying a plurality of rotatable support
cylinders between the wi nd power generator assenbly and the
novable deck in an anchoring wunit, and a nethod of
transporting and | oading/unloading a wind power generator
assenbly by using the sane.

Anot her object of the present invention is to provide
a wind power generator noving apparatus by which an active
measure can be conducted even when a ship is inclined by
waves or during an operation by detecting hydraulic
pressure with load cells and controlling the support
cylinders in response to signals transferred from the | oad
cells, and a nethod of transporting and | oadi ng/ unl oading a

w nd power generator assenbly by using the sane.
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Anot her object of the present invention is to provide
a wnd power generator noving apparatus by which the
support cylinders can be easily repaired by installing
ancillary cylinders between the housings of the support
cylinders and the novable deck, and a nethod of
transporting and | oading/unloading a wind power generator
assenbly by using the sane.

Anot her object of the present invention is to provide
a w nd power generator noving apparatus by which an optinmum
efficiency can be obtained in various environnents by
selectively enmploying a winch, an electric notor, and a
hydraulic nmotor in the driving unit of the novable deck,
and a nmethod of transporting and | oading/unloading a w nd
power generator assenbly by using the sane.

[Techni cal Sol ution]

In accordance wth an aspect of the present
invention, there is provided a wnd power generator
assenbly noving apparatus including: a rail installed on a
dedicated w nd power generator installing ship such that
one end thereof is located inside an operation radius of a
crane and an opposite end thereof is located outside the
operation radius of the crane; a novable deck installed to
be novable along the rail and provided such that a wnd
power generator assenbly is |oaded on the novable deck; a

driving unit provided to nove the novable deck; and an
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anchoring unit provided to fix the wind power generator
assenbly | oaded on the novabl e deck to the novabl e deck

The driving unit may include an electric notor.

The rail may correspond to a T-shaped beam extendi ng
in parallel and having a web and a flange formed on the web
to be perpendicular to the web, and the novable deck may
include a rolling unit including a main roller formed to
correspond to an upper surface of the flange of the T-
shaped beam and a plurality of ancillary rollers formed to
correspond to opposite sides of a |ower surface of the
fl ange of the T-shaped beam

The driving unit may include a pinion installed in
the novable deck and rotated by the electric notor, and a
rack formed along a side surface of the rail and engaged
with the pinion such that the novable deck is novable as
t he pinion rotates.

The electric notor may include a frequency converter
for driving, and a transformer for adjusting a voltage of
the notor according to a | oad.

The driving unit may include a hydraulic notor.

The rail may correspond to a T-shaped beam extendi ng
in parallel and having a web and a flange formed on the web
to be perpendicular to the web, and the novable deck may
include a rolling unit including a main roller formed to

correspond to an upper surface of the flange of the T-
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shaped beam and a plurality of ancillary rollers formed to
correspond to opposite sides of a |ower surface of the
fl ange of the T-shaped beam

The driving unit may include a pinion installed in
t he novabl e deck and rotated by the hydraulic notor, and a
rack formed along a side surface of the rail and engaged
with the pinion such that the novable deck is novable as
t he pinion rotates.

The hydraulic notor may include a protection box for
preventing contam nation thereof in the case of |eakage of
hydraulic oil.

The driving unit may include a pair of wnches
installed on the ship to be rotated, and a pair of wres
wound on the wnches and each of which has one end
connected to the novabl e deck.

The winches may be installed at front and rear ends
of the novabl e deck and provided such that the novabl e deck
reci procates.

The anchoring unit may include a plurality of support
cylinders each of which has one end connected to the
novable deck on the dedicated wnd power generator
installing ship to be rotated and an opposite end connected
to a wi nd power generator assenbly to be rotated.

The anchoring unit may further include load cells

installed in the support cylinders to detect hydraulic

11
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pressure, and a control wunit for controlling the support
cylinders such that the wind power generator assenbly is
bal anced in response to signals transferred from the |oad
cells.

The the anchoring unit may further include ancillary
cylinders for repair of the support cylinders installed
bet ween housings of the support cylinders and the novabl e
deck.

In accordance wth another aspect of the present
invention, there is provided a nethod of transporting and
| oadi ng/ unl oading a wind power generator assenbly by using
a wind power generator assenbly noving apparatus according
to the present invention, the nethod including: assenbling
a wind power generator on the land; sequentially |loading a
plurality of assenbled w nd power generators on a novable
deck installed to be novable on a rail of a dedicated w nd
power generator installing ship; fixing the w nd power
generators | oaded on the novable deck by using an anchoring
unit; noving the dedicated ship from a harbor where the
wi nd power generator assenbly is loaded to a wnd power
generator installing offshore region; unloading the wnd
power generators |oaded on the novable deck which are
i nside an operation radius of a crane of the dedicated ship
by using the crane; and noving the wi nd power generators on

the novabl e decks sequentially disposed on the rail into

12
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the operation radius of the crane to sequentially unload
t he wi nd power generators.

A driving unit for the novable deck may be at | east
one selected from a wnch, an electric notor, and a
hydraul i ¢ notor.

[Description of Drawi ngs]

FIG 1 is a concept view showing a dedicated w nd
power generator installing ship in which a wnd power
generator assenbly noving apparatus according to the
present invention is install ed;

FIG 2 is a block diagram showing a control state of
a wind power plant assenbly noving apparatus anchoring unit
according to the present invention

FIG 3 is a perspective view showng a w nd power
generator assenbly noving apparatus according to a first
enbodi nent of the present invention;

FIG 4 is a perspective view showng a w nd power
generator assenbly noving apparatus according to a second
enbodi nrent of the present invention; and

FIG 5 is a perspective view showng a w nd power
pl ant assenbly noving apparatus according to a third
enbodi nent of the present invention.

[Best Mbdel
[Mode for Invention]

Herei nafter, wnd power generator assenbly noving

13
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apparatuses according to exenplary enbodinents of the
present invention will be described with reference to the
acconpanyi ng draw ngs.

[ Fi rst Enbodi ment ]

A wind power generator assenbly noving apparatus
according to a first enbodinent of the present invention
includes a rail 10 installed on a dedicated wi nd power
generator installing ship 100, a novable deck 20 installed
to be novable along the rain 10, a driving unit for noving
t he novabl e deck 20, and an anchoring unit 40 for securing
a Wi nd power generator assenbly 120.

As shown in FIGS. 1 to 3, in the dedicated wi nd power
generator installing ship in which the w nd power generator
assenbly noving apparatus according to the present
enbodi nent, a crane 110 is installed on the dedicated w nd
power generator installing ship 100 at one side thereof. A
hoi st 112 for pulling up an article is installed at a tip
end of the crane 110.

The rail 10 is installed on dedicated the wi nd power
generator installing ship 100 to extend such that one end
thereof is located inside an operation radius of the crane
110 and an opposite end thereof is located outside the
operation radius of the crane 110. The rail 10 has a web
12 and a flange 14 vertically formed at an upper portion of

the web 12. Thus, the rail 10 corresponds to a T-shaped
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beam A plurality of rails 10 extends parallel to each
other. A rack 16 is formed on an outer surface of the web
12 along an extension of the rail 10. The rack 16 is
engaged with a pinion 32 of an electric notor 30 which is a
driving unit to be described below to feed a novabl e deck
20.

The novable deck 20 is installed to be novable al ong
the rail 10 and a wind power generator assenbly 120 is
fixed to an upper portion of the deck 20. The w nd power
generator assenbly 120 is fixed to the novable deck 20 by
an anchoring unit 40. A rolling unit 22 is installed in
the novable deck 20 such that the novable deck 20 is
novable along the rail 10. Here, the rolling unit 22
includes a main roller 22a forned to correspond to an upper
surface of the flange of the T-shaped beam of the rail 10,
and a plurality of ancillary rollers 22b formed to
correspond to opposite sides of a |ower surface of the
fl ange of the T-shaped beam of the rail 10. Thus, a | oad
facing a lower vertical side of the novable deck 20 is
shaft-supported by the main roller 22a, and a |oad facing
an upper vertical side of the novable deck 20 is shaft-
supported by the ancillary rollers 22b

The driving unit includes an electric nmotor 30 in the
present enbodinment, and is installed at one side of the

novabl e deck 20 to nove the novable deck 20. A pinion 32
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is connected to a rotary shaft of the electric notor 30
and is engaged with the rack 16 formed on an outer surface
of the web 12 of the rail 10. Accordingly, as the pinion
32 rotates, the novable deck 20 also noves along the rai
10. Here, the electric nmotor 30 includes a control pane
34 having a frequency converter (not shown) installed to
control an RPM of the notor 20, considering a high | oad of
the notor 20 during an operation thereof, and a transforner
(not shown) installed to adjust a voltage of the notor 20,
consi dering an inconstant | oad of the notor 20.

The anchoring unit includes a support cylinder 42, a
load cell 46 installed in the support cylinder 42 to detect
hydraulic pressure, and a control unit 48 for controlling
the support cylinder 42 in response to a signal transferred
fromthe |oad cell 46

One end of the support cylinder 42 is installed in
the novable deck 20, and an opposite end thereof s
installed in the wind power generator assenbly 120. The
opposite ends of the support cylinder 42 are rotatably
hi nge-coupled to the novable deck 20 and the w nd power
generator assenbly 120, respectively. Since a |oad nmay be
applied to the wind power generator assenbly 120 from any
direction, the support cylinder 42 preferably corresponds
to a double acting cylinder which is noved in opposite

directions by hydraulic pressure.
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The load cell 46 is installed in the support cylinder
42 to neasure hydraulic pressure. The hydraulic pressure
measured by the load cell 46 is transferred to the control
unit so that it can be known from which direction the w nd
power generator 120 receives a | oad.

The control wunit 48 controls the support cylinder 42
such that the wind power generator assenbly 120 can renain
bal anced in response to a signal transferred fromthe | oad
cell 46. That is, the control unit 48 may directly detect
a direction in which a load is applied to the w nd power
generator assenbly 120 through a pressure detected by the
load cell 46, and controls such that the wnd power
generator assenbly 120 can be balanced by adjusting the
hydraulic pressure supplied to the support cylinder 42
based on the detected pressure.

An ancillary cylinder 44 is installed between the
housi ng of the support cylinder 42 and the novabl e deck 20
in the present enbodinent. When hydraulic pressure is not
supplied in the case of installation or repair of the
support cylinder 42, the ancillary cylinder 44 can prevent
t he support cylinder 42 frombeing fallen to one side.

[ Second Enbodi nent ]

A wind power generator assenbly noving apparatus
according to a second enbodi nent of the present invention

includes a rail 10 installed on a dedicated w nd power
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generator installing ship 100, a novable deck 20 installed
to be novable along the rain 10, a driving unit for noving
t he novabl e deck 20, and an anchoring unit 40 for securing
a Wi nd power generator assenbly 120.

As shown in FIGS. 1, 2 and 3, in the dedicated w nd
power generator installing ship in which the wnd power
generator assenbly noving apparatus according to the
present enbodinent, a crane 110 is installed on the
dedicated wind power generator installing ship 100 at one
side thereof. A hoist 112 for pulling up an article is
installed at a tip end of the crane 110.

The rail 10 is installed on dedicated the w nd power
generator installing ship 100 to extend such that one end
thereof is located inside an operation radius of the crane
110 and an opposite end thereof is |located outside the
operation radius of the crane 110. The rail 10 has a web
12 and a flange 14 vertically formed at an upper portion of
the web 12. Thus, the rail 10 corresponds to a T-shaped
beam A plurality of rails 10 extends parallel to each
other. A rack 16 is formed on an outer surface of the web
12 along an extension of the rail 10. The rack 16 is
engaged with a pinion 52 of a hydraulic notor 50 which is a
driving unit to be described below to feed a novabl e deck
20.

The novable deck 20 is installed to be novable al ong

18
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the rail 10 and a wind power generator assenbly 120 is
fixed to an upper portion of the deck 20. The w nd power
generator assenbly 120 is fixed to the novable deck 20 by
an anchoring unit 40. A rolling unit 22 is installed in
the novable deck 20 such that the novable deck 20 is
novable along the rail 10. Here, the rolling unit 22
includes a main roller 22a forned to correspond to an upper
surface of the flange of the T-shaped beam of the rail 10,
and a plurality of ancillary rollers 22b fornmed to
correspond to opposite sides of a |ower surface of the
fl ange of the T-shaped beam of the rail 10. Thus, a | oad
facing a lower vertical side of the novable deck 20 is
shaft-supported by the main roller 22a, and a |oad facing
an upper vertical side of the novable deck 20 is shaft-
supported by the ancillary rollers 22b

The driving unit includes an electric nmotor 30 in the
present enbodinent, and is installed at one side of the
novabl e deck 20 to nove the novable deck 20. A pinion 52
is connected to a rotary shaft of the hydraulic notor 50,
and is engaged with the rack 16 fornmed on an outer surface
of the web 12 of the rail 10. Accordingly, as the pinion
52 rotates, the novable deck 20 also noves along the rai
10. Here, the hydraulic notor 50 is connected to hydraulic
equi pnent installed in an existing ship.

Thus, a separate drive source is not required.

19
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Fur t her, the hydraulic nmtor 50 requires a snal
installation area as conpared with an output thereof, a
sufficient available area <can secured on the ship.
Moreover, a protection box 54 for accomodating the
hydraulic notor is installed in the hydraulic notor 50 to
prevent | eakage of hydraulic oil. The protection box 54
can prevent |eakage of the hydraulic oil and can prevent
contam nation of the hydraulic notor 50 due to external
contam nants as wel | .

The anchoring unit includes a support cylinder 42, a
|l oad cell 46 installed in the support cylinder 42 to detect
hydraulic pressure, and a control unit 48 for controlling
t he support cylinder 42 in response to a signal transferred
fromthe | oad cell 46

One end of the support cylinder 42 is installed in
the novable deck 20, and an opposite end thereof s
installed in the wind power generator assenbly 120. The
opposite ends of the support cylinder 42 are rotatably
hi nge-coupled to the novable deck 20 and the w nd power
generator assenbly 120, respectively. Since a |oad nmay be
applied to the wind power generator assenbly 120 from any
direction, the support cylinder 42 preferably corresponds
to a double acting cylinder which is noved in opposite
directions by hydraulic pressure.

The load cell 46 is installed in the support cylinder

20
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42 to neasure hydraulic pressure. The hydraulic pressure
measured by the load cell 46 is transferred to the control
unit so that it can be known from which direction the w nd
power generator 120 receives a | oad.

The control wunit 48 controls the support cylinder 42
such that the wind power generator assenbly 120 can renain
bal anced in response to a signal transferred fromthe | oad
cell 46. That is, the control unit 48 may directly detect
a direction in which a load is applied to the w nd power
generator assenbly 120 through a pressure detected by the
load cell 46, and controls such that the wnd power
generator assenbly 120 can be balanced by adjusting the
hydraulic pressure supplied to the support cylinder 42
based on the detected pressure.

An ancillary cylinder 44 is installed between the
housi ng of the support cylinder 42 and the novabl e deck 20
in the present enbodinent. Wlen hydraulic pressure is not
supplied in the case of installation or repair of the
support cylinder 42, the ancillary cylinder 44 can prevent
t he support cylinder 42 frombeing fallen to one side.

[ Third Enbodi nent]

A wind power generator assenbly noving apparatus
according to a third enbodinent of the present invention
includes a rail 10 installed on a dedicated wi nd power

generator installing ship 100, a novable deck 20 installed
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to be novable along the rain 10, a driving unit for noving
t he novabl e deck 20, and an anchoring unit 40 for securing
a Wi nd power generator assenbly 120.

As shown in FIGS. 1, 2 and 5, in the dedicated w nd
power generator installing ship in which the wnd power
generator assenbly noving apparatus according to the
present enbodinent, a crane 110 is installed on the
dedicated wind power generator installing ship 100 at one
side thereof. A hoist 112 for pulling up an article is
installed at a tip end of the crane 110.

The rail 10 is installed on dedicated the w nd power
generator installing ship 100 to extend such that one end
thereof is located inside an operation radius of the crane
110 and an opposite end thereof is located outside the
operation radius of the crane 110. The rail 10 has a web
12 and a flange 14 vertically formed at an upper portion of
the web 12. Thus, the rail 10 corresponds to a T-shaped
beam A plurality of rails 10 extends parallel to each
ot her .

The novable deck 20 is installed to be novable al ong
the rail 10 and a wind power generator assenbly 120 is
fixed to an upper portion of the deck 20. The w nd power
generator assenbly 120 is fixed to the novable deck 20 by
an anchoring unit 40. A rolling unit 22 is installed in

the novable deck 20 such that the novable deck 20 is

22



10

15

20

25

novable along the rail 10. Here, the rolling unit 22
includes a main roller 22a forned to correspond to an upper
surface of the flange of the T-shaped beam of the rail 10,
and a plurality of ancillary rollers 22b fornmed to
correspond to opposite sides of a |ower surface of the
fl ange of the T-shaped beam of the rail 10. Thus, a | oad
facing a lower vertical side of the novable deck 20 is
shaft-supported by the main roller 22a, and a |oad facing
an upper vertical side of the novable deck 20 is shaft-
supported by the ancillary rollers 22b

In the present enbodi nent , the driving  unit
preferably includes a pair of wnches 60, and a pair of
wires 62 wound on the wi nches 60 and each of which has one
end connected to the novable deck 20. The w nches 60 are
installed at front and rear ends of the rail 10 on the
dedicated w nd power generator installing ship, and the
wires 62 wound on the wi nches 60 are connected to front and
rear ends of the novable deck 20, respectively. Thus, as
the wwres 62 of the winches 60 are rolled, the novabl e deck
20 is noved forward and rearward along the rail 10.

The anchoring unit includes a support cylinder 42, a
| oad cell 46 installed in the support cylinder 42 to detect
hydraulic pressure, and a control unit 48 for controlling
the support cylinder 42 in response to a signal transferred

fromthe |oad cell 46
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One end of the support cylinder 42 is installed in
the novable deck 20, and an opposite end thereof s
installed in the wind power generator assenbly 120. The
opposite ends of the support cylinder 42 are rotatably
hi nge-coupled to the novable deck 20 and the w nd power
generator assenbly 120, respectively. Since a |oad may be
applied to the wind power generator assenbly 120 from any
direction, the support cylinder 42 preferably corresponds
to a double acting cylinder which is noved in opposite
directions by hydraulic pressure.

The load cell 46 is installed in the support cylinder
42 to measure hydraulic pressure. The hydraulic pressure
measured by the load cell 46 is transferred to the control
unit so that it can be known from which direction the w nd
power generator 120 receives a | oad.

The control wunit 48 controls the support cylinder 42
such that the wind power generator assenbly 120 can renain
bal anced in response to a signal transferred fromthe | oad
cell 46. That is, the control unit 48 may directly detect
a direction in which a load is applied to the w nd power
generator assenbly 120 through a pressure detected by the
load cell 46, and controls such that the wnd power
generator assenbly 120 can be balanced by adjusting the
hydraulic pressure supplied to the support cylinder 42

based on the detected pressure.
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An ancillary cylinder 44 is installed between the
housi ng of the support cylinder 42 and the novabl e deck 20
in the present enbodinent. When hydraulic pressure is not
supplied in the case of installation or repair of the
support cylinder 42, the ancillary cylinder 44 can prevent
t he support cylinder 42 frombeing fallen to one side.

Her ei nafter, a met hod of transporting and
| oadi ng/ unl oading a wind power generator assenbly by using
a wi nd power generator assenbly noving apparatus according
to the present invention will be described with reference
to the acconpanyi ng draw ngs.

The nmethod of transporting and |oading/unloading a
wind power generator assenbly by wusing a wnd power
generator assenbly noving apparatus according to the
present invention includes a step of assenbling a wnd
power generator 120 on the land, a step of sequentially
loading a plurality of assenbled wi nd power generators 120
on a novable deck 20 installed to be novable on a rail of a
dedicated ship 100, a step of fixing the wnd power
generators 120 | oaded on the novable deck 20 by using an
anchoring unit 40, a step of noving the dedicated ship 100
froma harbor to a w nd power generator installing offshore
region, a step of wunloading the w nd power generators
| oaded on the novabl e deck 20 which are inside an operation

radius of a crane 110 of the dedicated ship 100 by using
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the crane 110, and a step of noving the wnd power
generators 120 on the novable decks 20 sequentially
di sposed on the rail 10 into the operation radius of the
crane 110 to sequentially unload the wind power generators
120.

First, in the step of assenbling the wnd power
generator, a tower, a nacelle, and a blade are assenbled
with the tower being erected.

Next , the plurality of assenbled wnd power
generators 120 are sequentially |oaded on the novabl e deck
20 novably installed on the rail 10 of the dedicated w nd
power generator installing ship 100.

Since one end of the rail is located inside the
operation radius of the crane 110 and an opposite end
thereof is located outside the operation radius of the
crane 110, the novable deck is preferably installed to
cross the operation radius of the crane 110.

Next, the wi nd power generators |oaded on the novable
deck are fixed by wusing an anchoring unit. Then, the
anchoring unit 40 includes a plurality of cylinders 42, and
is preferably provided to pronptly and easily fasten and
rel ease the wind power generators 120 if necessary.

Next, the dedicated w nd power generator installing
ship 100 is noved from a harbor to a wind power generator

installing offshore region. Then, since the dedicated w nd
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power generator installing ship 100 receives a |oad of w nd
due to the wi nd power generators 120, a navigation speed of
the ship should be controlled to prevent a safety accident.

Next , if the dedicated wnd power gener at or
installing ship 100 reaches an installation offshore
region, the wind power generators 120 |oad on the novable
deck 20 inside the operation radius of the crane 110 is
unl oaded first. Then, after a boom of the crane 110
extends to the wind power generator 120 |oaded on the
nmovabl e deck 20 inside the operation radius of the crane
110 and the anchoring unit 40 is released while the power
generator 120 is held by a hoist 112 of the crane 110, the
wi nd power generator 120 is noved and | oaded to an offshore
installation site.

Next, the w nd power generator assenblies 120 on the
nmovabl e decks 20 sequentially disposed on the rail 10 are
nmoved into the operation radius of the crane 110 and are
sequentially unloaded. Then, the novable deck 20 outside
the operation radius of the crane 110 is fed into the
operation radius of the crane 110, and after the anchoring
units 40 are sequentially released, the wnd power
generator assenblies 120 are installed offshore.

Thus, since the w nd power generator assenblies 120
can be noved on a deck by using the novabl e decks 20, even

a crane 110 having a snall operation radius can perform an
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unl oadi ng operati on.

According to the present invention, an assenbling
time for a wind power generator configured to be novable on
a ship can be reduced by feeding the wind power power
generator to an offshore installation site after the w nd
power generator is assenbled on the land, nmaking it
possible to significantly reduce an entire wnd power
generator installing tine.

Further, a space for assenbling the wnd power
generator can be excluded by easily noving the w nd power
generator assenbly on the ship and feeding the w nd power
generator assenbly to an offshore installation site while
the wind power generator assenbly is assenbled in advance,
making it possible to inprove a spatial utilization of the
shi p.

Further, a wind power generator installing operation
can be perfornmed even with a crane having a small operation
radius by easily noving the wind power generator assenbly
on the shinp.

Further, a driving unit can be easily used even in a
severely cold area where a hydraulic notor cannot be used
due to a high viscosity of the hydraulic oil by enploying
an electric notor, thereby making it possible to prevent a
breakdown of the driving unit in advance.

Further, energy efficiency can be maximzed by

28



10

15

20

25

installing a frequency converter for driving the electric
notor and a transformer for adjusting voltage according to
a | oad.

Further, hydraulic equipnent installed in an existing
ship can be used as it is by enploying a hydraulic notor in
the driving unit, whi ch does not require separate
acci dental expenses for driving.

Further, an installation area for an output can be
small er by enploying a hydraulic notor in the driving unit,
allow ng a sufficient avail able area on the ship.

Further, contam nation of the ocean can be prevented
even when oil is leaked by installing a protection box
around the hydraulic notor.

Further, a rail and a novable deck can be brought
into rolling contact wth each other by installing a
rolling part between the rail and the novabl e deck, naking
it possible to easily nove the novable deck with a smal
force.

Further, the w nd power generator assenbly can be
moved to an accurate position by noving the novable deck
t hrough engagenent of ta rack and a pinion

Further, an equipnent utilization rate of a ship can
be maxi m zed by enploying a winch and a wire in the driving
unit to use existing equi pnent of the ship.

Further, the novable deck can be reciprocated by
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installing winches at front and rear ends of the novable
deck.

Further, the w nd power generator assenbly can be
more firmMy fixed to the novable deck by enploying a
plurality of rotatable support cylinders between the w nd
power generator assenbly and the novable deck in an
anchoring unit.

Further, an active neasure can be conducted even when
a ship is inclined by waves or during an operation by
detecting hydraulic pressure wth load «cells and
controlling the support cylinders in response to signals
transferred fromthe | oad cells.

Further, the support cylinders can be easily repaired
by installing ancillary cylinders between the housings of
t he support cylinders and the novabl e deck

Further, an optimum efficiency can be obtained in
various environnments by selectively enploying a w nch, an
electric nmotor, and a hydraulic notor in the driving unit
of the novabl e deck.

As described above, according to the present invention,
a wind power generator assenbly can be noved to cross an
operation radius of a crane by a novable deck to feed the
w nd power generator assenbly from a harbor to an offshore
installation site while the wind power generator assenbly

is assenbled. Thus, the present invention can be applied
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to various plants including the alternative energy related
i ndustries and the shipbuilding industries by significantly

reducing an installation time of the wind power generator.
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[CLAI MB]

1. A wind power generator assenbly noving apparatus
conpri si ng:

a crane;

a rail having one end | ocated inside an operation radius
of a crane and an opposite end |ocated outside the operation
radi us of the crane;

a novable deck novable along the rail and provided
thereon with a wi nd power generator assenbly;

a driving unit provided to nove the novabl e deck; and

an anchoring wunit provided to fix the wnd power
generator assenbly |oaded on the novable deck to the nopvable

deck.

2. The w nd power generator assenbly noving apparatus
of claim 1, wherein the driving unit conprises an electric

not or .

3. The w nd power generator assenbly noving apparatus
of claim 1 or 2, wherein the rail corresponds to a T-shaped
beam extending in parallel and having a web and a flange
formed on the web to be perpendicular to the web, and the
novabl e deck conprises a rolling unit including a main roller
formed to correspond to an upper surface of the flange of the
T-shaped beam and a plurality of ancillary rollers fornmed to
correspond to opposite sides of a lower surface of the flange

of the T-shaped beam

4. The wi nd power generator assenbly noving apparatus

of claim 2, wherein the driving unit conprises a pinion
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installed in the novabl e deck, and a rack forned along a side
surface of the rail and engaged with the pinion such that the

novabl e deck i s novable as the pinion rotates.

5. The w nd power generator assenbly noving apparatus
of claim 4, wherein the electric notor conprises a frequency
converter for driving, and a transforner for adjusting a

vol tage of the notor according to a | oad.

6. The wi nd power generator assenbly noving apparatus
of claim 1, wherein the driving unit conprises a hydraulic

nmot or .

7. The wind power generator assenbly noving apparatus
of claim 1l or 6, wherein the rail corresponds to a T-shaped
beam extending in parallel and having a web and a flange
formed on the web to be perpendicular to the web, and the
nmovabl e deck conprises a rolling unit including a main roller
formed to correspond to an upper surface of the flange of the
T-shaped beam and a plurality of ancillary rollers fornmed to
correspond to opposite sides of a |ower surface of the flange

of the T-shaped beam

8. The w nd power generator assenbly noving apparatus
of claim 6, wherein the driving unit conprises a pinion
installed in the novable deck and a rack fornmed along a side
surface of the rail and engaged with the pinion such that the

novabl e deck is novable as the pinion rotates.
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9. The wi nd power generator assenbly noving apparatus
of claim 8, wherein the hydraulic notor includes a protection
box for preventing contamnation thereof in the case of

| eakage of hydraulic oil.

10. The wi nd power generator assenbly noving apparatus
of claim 1, wherein the driving unit conprises a pair of
rotatable winches, and a pair of wires wound on the w nches

and each of which has one end connected to the novabl e deck.

11. The wind power generator assenbly noving apparatus
of claim 10, wherein the winches are installed at front and
rear ends of the novable deck and provided such that the

novabl e deck reci procates.

12. The wind power generator assenbly noving apparatus
of claim 1, wherein the anchoring unit conprises a plurality
of support cylinders each of which has one end rotatably
connected to the novable deck on the dedicated w nd power
generator and an opposite end rotatably connected to a w nd

power generator assenbly.

13. The wind power generator assenbly noving apparatus
of claim 12, wherein the anchoring unit further conprises |oad
cells installed in the support cylinders to detect hydraulic
pressure, and a control wunit for <controlling the support
cylinders such that the wnd power generator assenbly is

bal anced in response to signals transferred fromthe | oad



cel | s.

14. The wind power generator assenbly noving apparatus
of claim 12 or 13, wherein the anchoring wunit further
conprises ancillary cylinders for repair of the support
cylinders installed between housings of the support cylinders

and the novabl e deck.

15. A nethod of transporting and | oading/unloading a
w nd power generator assenbly by using a wind power generator
assenbly novi ng apparatus, the nethod conpri sing:

assenbling a wi nd power generator on the |and;

sequentially loading a plurality of assenbled w nd power
generators on a novable deck installed to be novable on a rail
of a dedicated w nd power generator installing ship;

fixing the wind power generators |oaded on the novable
deck by using an anchoring unit;

nmoving the dedicated ship from a harbor where the w nd
power generator assenbly is loaded to a wind power generator
installing of fshore region;

unloading the wnd power generators |oaded on the
nmovabl e deck which are inside an operation radius of a crane
of the dedicated ship by using the crane; and

nmoving the wind power generators on the novabl e decks
sequentially disposed on the rail into the operation radius of

the crane to sequentially unload the wi nd power generators.
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16. The nethod of claim 15 wherein a driving unit for the
movabl e deck includes at |east one selected from a w nch, an

electric nmotor, and a hydraulic notor.
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