[DESCRIPTION] [Invention Title] ~ WIND TURBINE ASSEMBLY MOVING DEVICE AND METHOD
FOR LOADING/UNLOADING WIND TURBINE ASSEMBLY 5USING SAME [Technical Field] The
present invention relates to a wind power generator assembly moving apparatus and a method of
loading and unloading a wind power generator assembly by using the 10 same, and more particularly
to a wind power generator assembly moving apparatus which transports a wind power generator
assembly from a harbor to an offshore installation area while the wind power generator assembly is
assembled and moves the wind power generator assembly 15 with a movable deck such that the wind
power generator assembly is moved across an operation radius of a crane, thereby remarkably
reducing msﬁ%e%%%gﬁjﬁgﬁif a method of loading and unloading a wind power generator assembly by
using the sante: nd Art] If the atmosphere does not exist in the earth, the solar
energy receiped\Jenm ithg st pyu]d be emitted as it is and an average temperature of a surface of the
earth would reach -20 degrees Celsius. However, as the earth 25 contains the atmosphere, light of a

long wavelength W ND TURBI NE ASSEMBLY MOVI NG DEVI CE AND METHCD
FOR LOADI NG UNLOADI NG W ND TURBI NE ASSEMBLY
5 USI NG SAVE

[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

10 same, 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

15 wth 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.

20  [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

25 contains the atnosphere, light of a long wavelength



received from the sun is not emitted to the outside but absorbed into the air to increase the
momentums of gas molecules, resulting in an average temperature of a surface of the earth of up to
15 degrees Celsius. 5However, in recent years, as the industries are developing, fossil fuels such as
petroleum and coals are being increasingly used, and as forests are being destroyed to secure
farmland, an amount of carbon dioxide causing the green house effect is rapidly increasing, resulting
in 10 acceleration of global warming. Thus, the international society regulates an amount of
carbon dioxide emitted from the nations through various international agreements to prevent disasters
such as unusual changes in weather due to global warming. 15Studies and developments of

alternative energies eﬁ:igh can replace fossil fuels are be.in%activelﬁ conducted as ﬁn ege?{? to reduce
an amount bf§fdefEoubE YBs L N $HY atdindiRk efBHiLEWNER hARE bt 54§ aliely studied

and develoggd gppeRtlyiratade tPelan2P heas Pewer gereratione SOy pR¥ergeng:adion, tidal
power generation, wave power generation, geothermal power generation, seawater temperature

power gendrati®e rebwirdesoéi dendratiom, valvieh agiizé grepeatallevirtbnmedtrArd6Rg them, the
wind power generation is accampanied 25 by the most inexpensive maintenance costs and the highest
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economica ﬁitﬁ%ﬁich Lompls the o {6 Hur 3 é’esv'elopment of the wind power

generagion. However, in recent years, as the industries are
devel oping, fossil fuels such as petroleum and coals are
bei ng 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

10 acceleration 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.

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

The alternative energies which have been being
actively studied and developed currently relate to solar

20 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

25 by the nobst inexpensive naintenance costs and the highest



Moreover, the wind power generation apparatus for wind power generation can be simply configured
and 5 installed as compared with the other alternative energies and can be easily operated and
managed, allowing an unmanned and automated operation thereof. Due to the advantages, wind
power generation systems of a total capacity of 32,154 MW are being operated 10 worldwide as of the
end of 2002. It is preferable that wind speed is high and a direction of wind is constant according to
time and seasons in an installation site of the wind power generation system. Thus, large-scale wind
power generation complexes are being constructed at 15 offshore sites where there are less
restrictions on installation and wind speed is relatively high as compared with the land. However,

an operation of transporting a large-scale he owe ration structure such as a tower or a
20 biacle artf BETHEG Aotk the S e GRIHRLS o SorBAOLAIER fohn [L63 Shicutt thx
a sufﬂmentpHmQ%\pémpqr@ﬁweégepﬁ@twnrﬁnggmgpt tperiringtatied. According to the related
art, after a tower, a nacelle, and a blade are fed while being disassembled by 25 using a barge to

transport a wind poli geveratiort Sieuciiréthelyawerasgersiedtanadnnseearatansofféiture
installation site. However, when a wind power g neration stiucture |s ssemblﬁd on a barge

whose refe?%n'?;% suft3¥%'s ct%% %Ha "R asseMblin ope?‘at% Becomes vegy oftcul®Nd excessive

time isgequiesk al | ed as conmpared with the other alternative energies

and can be weasily operated and nanaged, allowing 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

10 worldwide 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

15 offshore 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

20 Dbl 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

25 using a barge to transport a wnd power generation



[Disclosure] [Technical Problem] Accordingly, the present invention has been made 10 keeping in
mind the above problems occurring in the prior art, and an object of the present invention is to provide
a wind power generator moving apparatus by which an assembling time for a wind power generator
configured to be movable on a ship can be reduced by feeding the wind power 15 power generator to
an offshore installation site after the wind power generator is assembled on the land, making it
possible to significantly reduce an entire wind power generator installing time, and a method of
transporting and loading/unloading a wind power generator assembly by using 20 the same. Another
object of the present invention is to provide a wind power generator moving apparatus by which a

space for assembling the wind power generatpr can be excluded hy easily moving the wind power
genorator SSLENBY b tne LY 281 S FESHIY S8 A0 pbitR! b Eriect actb Bl S Srsnore
installation siig Miledhe yvind ipower generator assembly is assembled in advance, making it possible

to improve a spatial utilization of the ship, and a method of transporting and loading/unloading a wind
power generator However, when a w nd power generation structure is

assenbled on a barge whose reference surface is changed
5 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

10 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
15 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
20 the 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

25 and feeding the wnd power generator assenbly to an



5 assembly by using the same. Another object of the present invention is to provide a wind power
generator moving apparatus by which a wind power generator installing operation can be performed
even with a crane having a small operation radius by easily 10 moving the wind power generator
assembly on the ship, and a method of transporting and loading/unloading a wind power generator
assembly by using the same. Another object of the present invention is to provide a wind power
generator moving apparatus by which a driving 15 unit can be easily used even in a severely cold area
where a hydraulic motor cannot be used due to a high viscosity of the hydraulic oil by employing an
electric motor, thereby making it possible to prevent a breakdown of the driving unit in advance, and a

thod of t ti d 20 loading/unloadi vind t bly by using th :
Another obfEt O #eSpro Sk haloNs © provitd fintifowbl BUndiaRs mAlAEaBbMiatus by

which energy effigianey £an hesgainizgd by insl@lingc frequsiick @5 conveESs fas diivipg the electric
motor and a transformer for adjusting voltage according to a load, and a method of transporting and

loading/unlb&aing \tewiad Hoidrajenetatbi 2eddrably By Udiey $lei gaménthahévasbject ddfthe present
invention isttP 68\68?“ ng and | oading/unloading a w nd power generator
5 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
10 noving the wind 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
15 wunit 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
20 loading/unloading 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

25 converter for driving the electric notor and a transforner



5 a wind power generator moving apparatus by which hydraulic equipment installed in an existing ship
can be used as it is by employing a hydraulic motor in the driving unit, which does not require separate
accidental expenses for driving, and a method of transporting and loading/unloading 10 a wind power
generator assembly by using the same. Another object of the present invention is to provide a
wind power generator moving apparatus by which an installation area for an output can be smaller by
employing a hydraulic motor in the driving unit, allowing a 15 sufficient available area on the ship, and
a method of transporting and loading/unloading a wind power generator assembly by using the same.
Another object of the present invention is to provide a wind power generator moving apparatus by

which 20 cgntamination of the ocean can be prevented even hen oil is leaked b talling a
protecton 0% arBiie Hgarii ARG B A Hhd BBt Snchro M Gking a wind
power genqrﬁ&ﬁﬁéﬁm%bhﬁdﬂng %&%?u@ﬁ%‘&@hﬁ Olaeqkpﬁweﬁ%mnt {j’é’ﬁ@?'ﬁﬂdﬁ to provide
a wind power generator moving apparatus by which contamination of the ocean can be prevented
even when @€ dkedhy nstalthd @@r@t@ﬁﬁon box around the hydraulic motor, and a method of

transporting and 5 lpa Iﬂi}/unlo d|n *tndt%owerr ener torrzilssemb byunF ther sam
Another object of t e ht iRk on 2t p 6vile as\ﬁ% ov\\/éepgéne ator vnl?g %p ratus by

which g railsangj & moyaer degéranab® brawshit Ko egiliag aeniachyithip @achypgiery iestalling a
rolling part between the rail and the movable deck, making it possible to easily move the movable deck
with a smaleftit® et a hithéd befahdporihgearid loadthgflHiPadhidg a RendpeRerd§erierator

assembly by Usigg the 5% 1R "IN AVEEh ITheRIESPNT Iy eRIRR 15489 RIOHS'® uni t
which does not require separate accidental expenses for
driving, and a nethod of transporting and | oadi ng/ unl oadi ng

10 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 an
installation area for an output can be smaller by enploying
a hydraulic motor in the driving wunit, allowng a
15 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
20 contam nation of the ocean can be prevented even when oil
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.

25 Anot her object of the present invention is to provide



a wind power generator moving apparatus by which the wind power generator assembly can be
moved to an accurate position by moving the movable deck through engagement of a rack and a
pinion, and a method of transporting and 20 loading/unloading a wind power generator assembly by
using the same. Another object of the present invention is to provide a wind power generator moving
apparatus by which an equipment utilization rate of a ship can be maximized by 25 employing a winch
and a wire in the driving unit to use existing equipment of the ship,and a method of transporting and
loading/unloading a wind power generator assembly by using the same. Another object of the present
invention is to provide 5 a wind power generator moving apparatus by which the movable deck can be
reciprocated by insta|ling winches at front and rear ends of the movable deck, and a method of

transporting'andfo3ding/B88&Hing SRREFoNer gERYLRE asMBN FyMHisingtHe salk Cloanother

object of the HresAAtARYGTBIPN 6% o e ViBE Salind APWSE IpPNAENBaVIRY @RPalREss By which the
wind power generator assembly can be more firmly fixed to the movable deck by employing a plurality

of rotatablel suppoeiadtildeybetiveehahé wWigd pawepgehegitbioassdpaly aadabed the

hydraulic notor, and a nmethod of transporting and

5 loading/unloading a wi nd 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

10 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.

15 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

20 | oading/unloading a wnd 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

25 employing a winch and a wire in the driving unit to use



15 movable deck in an anchoring unit, and a method of transporting and loading/unloading a wind
power generator assembly by using the same. Another object of the present invention is to
provide a wind power generator moving apparatus by which an active 20 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 load cells, and a
method of transporting and loading/unloading a 25 wind power generator assembly by using the same.
Another object of the present invention is to provide a wind power generator moving apparatus by
which the support cylinders can be easily repaired by installing ancillary cylinders between the

housings of the support 5 cylinders and the movable deck, and a method of transporting apd
Ioading/unlgédiﬁb'agﬂindﬁ WePBBAErato?asseniBly by U5y theie. 2 Wcﬁﬂér obfct of the

present invepligfs [SdPtrAY daANVING REVWAGDEREEERN MGVIRD JPRAIatys kyrWhighap apgmum 10
efficiency can be obtained in various environments by selectively employing a winch, an electric motor,

and a hydrasiganbloy ilyhaigiivigg tumet cfan@ movable deck, and a method of transporting and
o AT 15L 1 el i ol el

5 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.

10 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

15 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

20 neasure 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

25 w nd power generator assenbly by using the sane.



assembly moving apparatus including: a rail installed on a dedicated wind power generator installing
ship such that 20 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 movable deck installed to be movable
along the rail and provided such that a wind power generator assembly is loaded on the movable deck;
a 25 driving unit provided to move the movable deck; and an anchoring unit provided to fix the wind
power generator assembly loaded on the movable deck to the movable deck. The driving unit may
include an electric motor.

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

5 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

10 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.

15  [Technical Solution]

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

20 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

25 driving unit provided to nove the novable deck; and an



The rail may correspond to a T-shaped beam extending 5 in parallel and having a web and a flange
formed on the web to be perpendicular to the web, and the movable 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 10 correspond to opposite sides of a lower surface of the
flange of the T-shaped beam. The driving unit may include a pinion installed in the movable deck
and rotated by the electric motor, and a rack formed along a side surface of the rail and engaged 15
with the pinion such that the movable deck is movable as the pinion rotates. The electric motor
may include a frequency converter for driving, and a transformer for adjusting a voltage of the motor

ding to a load. 20The drjvi it include a hydrauli tor. The rail dt
T-shaped bRARNELEREiNG T barkIdT S Hhnihg a Web o 1EhBE 1MG on9ELSIct be

e A ORI SO BN St i ol

The driving unit may include an electric notor.

The rail may correspond to a T-shaped beam extendi ng

5 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

10 correspond to opposite sides of a lower 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

15 wth the pinion such that the novable deck is novable as
t he pinion rotates.

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

20 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

25 correspond to an upper surface of the flange of the T-

10



shaped beam and a plurality of ancillary rollers formed to correspond to opposite sides of a lower
surface of the flange of the T-shaped beam. The driving unit may include a pinion installed in 5 the
movable deck and rotated by the hydraulic motor, and a rack formed along a side surface of the ralil
and engaged with the pinion such that the movable deck is movable as the pinion rotates. The
hydraulic motor may include a protection box for 10 preventing contamination thereof in the case of
leakage of hydraulic oil. The driving unit may include a pair of winches installed on the ship to be
rotated, and a pair of wires wound on the winches and each of which has one end 15 connected to the
movable deck. The winches may be installed at front and rear ends of the movable deck and

ided such that th ble, deck reciprocates. The anchoring unit may includ lity of
Clnport 20 SLEs BSBROARHICH HEo Bl LA Rl 1) FmbUAIE tock o HE dCficated wind

power gengigiqr dagiaiag ship igpEtated and &g ogposie erphepnnegiedded ipd Rayker
generator assembly to be rotated. The anchoring unit may further include load cells 25

installed in theasgspart cyllirlefs shaprdt hpamaulic
The driving unit may include a pinion installed in
5 the novable 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
10 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

15 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

20 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

25 installed in the support cylinders to detect hydraulic

11



pressure, and a control unit for controlling the support cylinders such that the wind power generator
assembly is balanced in response to signals transferred from the load cells. 5The the anchoring unit
may further include ancillary cylinders for repair of the support cylinders installed between housings of
the support cylinders and the movable deck. In accordance with another aspect of the present 10
invention, there is provided a method of transporting and loading/unloading a wind power generator
assembly by using a wind power generator assembly moving apparatus according to the present
invention, the method including: assembling a wind power generator on the land; sequentially loading
a 15 plurality of assembled wind power generators on a movable deck installed to be movable on a rail
Of & dedlca e R e 9§ SO MBI MR TS REMTGPPYRG the support
cylinders such that the wind power generator assenbly is
bal anced in response to signals transferred from the |oad
cells.
5 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
10 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 |oading a
15 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
20 wind power generator assenbly is loaded to a w nd 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

25 the novable decks sequentially disposed on the rail into

12



generators loaded on the movable deck by using an anchoring unit; moving the dedicated ship from a
harbor where the 20 wind power generator assembly is loaded to a wind power generator installing
offshore region; unloading the wind power generators loaded on the movable deck which are inside an
operation radius of a crane of the dedicated ship by using the crane; and moving the wind power
generators on 25 the movable decks sequentially disposed on the rail into the operation radius of the
crane to sequentially unload the wind power generators. A driving unit for the movable deck may
be at least one selected from a winch, an electric motor, and a 5 hydraulic motor. [Description of
Drawings]

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
5 hydraulic 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

10 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

15 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

20 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]

25 Herei nafter, wnd power generator assenbly noving

13



FIG. 1 is a concept view showing a dedicated wind power generator installing ship in which a wind
power generator assembly moving apparatus according to the 10 present invention is installed;

FIG. 2 is a block diagram showing a control state of a wind power plant assembly moving apparatus
anchoring unit according to the present invention; FIG. 3 is a perspective view showing a wind
power 15 generator assembly moving apparatus according to a first embodiment of the present
invention; FIG. 4 is a perspective view showing a wind power generator assembly moving
apparatus according to a second embodiment of the present invention; and 20FIG. 5 is a perspective
view showing a wind power plant assembly moving apparatus according to a third embodiment of the

present invention.éBest MOd%[FZAO??ﬁ forInvention%ZSHfreinafter, ind power gen?;,ator assembly
moving ap RIS YRS rdify IPE R MBlary 8mbRdfHENE"of thgﬂ'y entiof will bB@escribed

with referengedodhe areRBRANYAY Arawinge [HES&EMBRAMENEn reference to the
acconpanyi ng draw ngs.

[ Fi rst Enbodi ment ]

5 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

10 the novable 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

15 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

20 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

25 the web 12. Thus, the rail 10 corresponds to a T-shaped
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5A wind power generator assembly moving apparatus according to a first embodiment of the present
invention includes a rail 10 installed on a dedicated wind power generator installing ship 100, a
movable deck 20 installed to be movable along the rain 10, a driving unit for moving 10 the movable
deck 20, and an anchoring unit 40 for securing a wind power generator assembly 120. As shown
in FIGS. 1 to 3, in the dedicated wind power generator installing ship in which the wind power
generator assembly moving apparatus according to the present 15 embodiment, 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

ind 20 tor installing, ship 100 to ext h that dth fis located insid
operation r&A8br thé cRNBTD 4 41 oppBShE ert nErHT I Rocdieh BLkse 2 oBFdtion radius

of the crang,i @y The fail Ha pag @ web 12ppdd fanagnldvricallyfiormed asanuppenegrtion of 25
the web 12.Thus, the rail 10 corresponds to a T-shaped other. A rack 16 is formed on an outer surface

of the web 12 alehg 2@ eRtensioit ©NtHeorail 0. Thdeack ablis diyagedizh & dion13P df ain electric
motor 30 which I3 8> MYRI AT Rils BRI LTI L2{89%2 MREP'SEeh 2 s a
5 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

10 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 fornmed to correspond to an upper

15 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

20 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

25 novable deck 20 to nove the novable deck 20. A pinion 32
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The movable deck 20 is installed to be movable along the rail 10 and a wind power generator
assembly 120 is fixed to an upper portion of the deck 20. The wind power 10 generator assembly 120
is fixed to the movable deck 20 by an anchoring unit 40. A rolling unit 22 is installed in the movable
deck 20 such that the movable deck 20 is movable along the rail 10. Here, the rolling unit 22 includes
a main roller 22a formed to correspond to an upper 15 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 lower
surface of the flange of the T-shaped beam of the rail 10. Thus, a load facing a lower vertical side of
the movable deck 20 is 20 shaft-supported by the main roller 22a, and a load facing an upper vertical

side of the movable deck 20 is shaft- su&oorted %\4 e anfllla%[ roIIe s 22b. The dnvmg;b it includes an
electric motor 36 WHREHREehEnibobfthéhy ard & ihstd %né s?c‘i:é bt fhe P2 Abvate deck 20 to

move the mgygblesd AIPA3? eCqrieRterbiofpraialy hafta thielactriompirea0, 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 rathtethewedvable @écktdtRals@inhove8.alordEther @il sy, Here, theeslditid atbtor 30
includes a trol anel 34 having. a nverter not shown) ing aIIed t ontrol an RPM of
the motor 2 ccgns@énng a high %g ePiJ ﬁ% % gbdu?nﬁ anm?oe tlo?‘u #8fko %and &1 érlgnsformer

(not ShS?W”)lUilSta"Béﬁ@ adjugba ¥pltge ptthensreier 200 I0eansidesing apdneerstargaerd of the
motor 20. The anchoring unit includes a support cylinder 42, a load cell 46 installed in the support

cylinder 4234 déta¥i Ngir&ulic HRSBLRIRE YanB &NY@ftt funit 8tfordaPvdlind Bed alipsstt dylinder 42 in
response tq.3,59n5! "aRSTEBRA P TR Nei%9 S “%onsi dering a high 1oad of

the notor 20 during an operation thereof, and a transforner
(not shown) installed to adjust a voltage of the notor 20,
10 considering 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

15 fromthe load 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

20 hinge-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

25 directions by hydraulic pressure.
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One end of the support cylinder 42 is installed in the movable deck 20, and an opposite end thereof is
installed in the wind power generator assembly 120. The opposite ends of the support cylinder 42 are
rotatably 20 hinge-coupled to the movable deck 20 and the wind power generator assembly 120,
respectively. Since a load may be applied to the wind power generator assembly 120 from any
direction, the support cylinder 42 preferably corresponds to a double acting cylinder which is moved in
opposite 25 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 wind 5 power generator 120

ives aload. _ The control ynit 48 controls th t cylinder 42 such that the wind
generator assernbly 180 cAGefi bANEE ITTIsPLhER 18 & el HARRRS Fed Wb HEToad cel a6

Thatis, thegontre) URALMEY Hiyarhfietecttasliestion inehiety adead isanpied safhe wind
power generator assembly 120 through a pressure detected by the load cell 46, and controls such that
the wind poveasjenedatby asdeniblpa®oeeinl bedbalancdd iy atigistiag tieohydraulioptesslire supplied

petweon thloLsg, oL stipart yifGeRES A thg Mt aclid S5T1 it pribe t dbodment.
When Bydragigepregenisr istnsit suppliedieiheesasg gfdastallation or repair of the 20 support cylinder.
42, the ancillary cylinder 44 can prevent the support cylinder 42 from being fallen to one side. [Second
Embodiment] 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
10 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
15 Dbased 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
20 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

25 includes a rail 10 installed on a dedicated wnd power
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A wind power generator assembly moving apparatus according to a second embodiment of the
present invention 25 includes a rail 10 installed on a dedicated wind power generator installing ship
100, a movable deck 20 installed to be movable along the rain 10, a driving unit for moving the
movable deck 20, and an anchoring unit 40 for securing a wind power generator assembly 120. 5As
shown in FIGS. 1, 2 and 3, in the dedicated wind power generator installing ship in which the wind
power generator assembly moving apparatus according to the present embodiment, a crane 110 is
installed on the dedicated wind power generator installing ship 100 at one 10 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

T B e S e e oo e o
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.

5 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

10 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

15 110 and an opposite end thereof is l|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

20 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.

25 The novable deck 20 is installed to be novable al ong

18



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 20 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 motor 50 which is a
driving unit to be described below to feed a movable deck 20. 25The movable deck 20 is installed to
be movable along the rail 10 and a wind power generator assembly 120 is fixed to an upper portion of
the deck 20. The wind power generator assembly 120 is fixed to the movable deck 20 by an anchoring
unit 40. A rolling unit 22 is installed in 5 the movable deck 20 such that the movable deck 20 is

movable alorrt}gcthe rail 10 Sl)l-lere, he rolling ynit 22 includes a main roller 22&3c rmegd to correspond to
an upper stiitte ofttle HhAgPBrh@T-LhAfe RN ofdRBFLRL BT andSS BitPAMy cili&ry rollers

22b formedktplQicareespANd hePPqsietsiers offa lower audrcexef. the finagqohthesabaped beam

of the rail 10. Thus, a load facing a lower vertical side of the movable deck 20 is shaft-supported by the
main roller @2agad arnozabRemy an dgderiverticakside tod tHeh@ovabialkleek 266K siZ4it- 1% supported
by the ancillary rolleﬁs 22Db. The éiving#nit irﬁludes an eléectg'g motor.30 i tme 5esent
embodimenéf,nanadq@ IRStallEd gtncj)rtne side of the hfovaol® detk 20 t6mdve thé M&Vabie déck 20. A

pinion 62 is ¢paneaieak? @ rogyishafpol tiechydrawiie metee Shedaddis aegdgecwith Kie rack 16
formed on an outer surface of the web 12 of the rail 10. Accordingly, as the pinion 52 rotates, the
movable deBRVAPAIBO RoO8E albh§ thé dhil 101Piere, thedratiemdtel 50Ng corRkbtted® hydraulic

equipmentir}.?éqll%ieigag%ﬁpgr%rlﬂp.er 22a fornmed 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
10 correspond to opposite sides of a lower 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-
15 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,
20 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.

25 Thus, a separate drive source is not required.
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25Thus, a separate drive source is not required. Further,the hydraulic motor 50 requires a small
installation area as compared with an output thereof, a sufficient available area can secured on the
ship. Moreover, a protection box 54 for accommodating the 5 hydraulic motor is installed in the
hydraulic motor 50 to prevent leakage of hydraulic oil. The protection box 54 can prevent leakage of
the hydraulic oil and can prevent contamination of the hydraulic motor 50 due to external contaminants
as well. 10The 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 from the load cell 46. 150ne end of the support cylinder 42 is installed

in the movaF'J?Ie deck 20, and an o p&gite end thereqf is installed in the wind power generator assembly
120. The oppBdite®inds of ffe suﬁﬁf t Wik der 458 otatally hih§9¥dubied téthe ?ﬁ@ ble deck 20

and the windRQwen 20 DBReralos assesnblokrthresPeglively. SiNce atlpad maydesypliegto the wind
power generator assembly 120 from any direction, the support cylinder 42 preferably corresponds to a

double actisgtilitdeehicriiéanbadd i opposite die@dtions @gUiyeldauliepredsbee. 25iThe.load cell 46
s installed i\l}otrhgosvu&p,ort CX”ndperrot ection box 54 for accommodating the
5 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 .

10 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
the support cylinder 42 in response to a signal transferred
fromthe | oad cell 46.

15 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

20 generator assenbly 120, respectively. Since a |load 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.

25 The load cell 46 is installed in the support cylinder
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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 wind power generator 120 receives
a load. 5The control unit 48 controls the support cylinder 42 such that the wind power generator
assembly 120 can remain balanced in response to a signal transferred from the load cell 46. That is,
the control unit 48 may directly detect a direction in which a load is applied to the wind power 10
generator assembly 120 through a pressure detected by the load cell 46, and controls such that the
wind power generator assembly 120 can be balanced by adjusting the hydraulic pressure supplied to
the support cylinder 42 based on the detected pressure. 15An ancillary cylinder 44 is installed between

the housing gf th t cylinder 42 and th ble deck 20 in th t embodiment. Wh
e pARsUE i RGEL I T A fse B b of PEpAPGH AL bl CATHGY 42, e

ancillary cyfipdard4eamprevaat 2Q e swnorueylinder 4 fiencbeiag fallenitgeonecsside dirhird
Embodiment] A wind power generator assembly moving apparatus according to a third embodiment of
the presentunvént®® ihélaties b raifno hestdreMon hrdedicekeEWirdl p@eéi 25 gbheravdridstalling ship

100, a movable deck 20 installed .
power generator 120 receives a | oad.

5 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

10 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.

15 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

20 the support cylinder 42 frombeing fallen to one side.

[ Third Enbodi ment ]

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

25 generator installing ship 100, a novable deck 20 installed
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to be movable along the rain 10, a driving unit for moving the movable deck 20, and an anchoring unit
40 for securing a wind power generator assembly 120. As shown in FIGS. 1, 2 and 5, in the dedicated
wind 5 power generator installing ship in which the wind power generator assembly moving apparatus
according to the present embodiment, 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 10 installed at a tip end of
the crane 110. The rail 10 is installed on dedicated the wind 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 15 operation radius of the crane 110. The rail 10 has a web

12 and a flan e 14 vertic II[ formed at an up er ortl n of the web 12.Thus, the rall 10 corresponds to
o T shaped Soch ATHIARL oIS 0 ISt for il 8 elEh v ng. Unt T For

t he novabl e deck 20, and an anchorlng unit 40 for securing

a Wi nd power generator assenbly 120.
As shown in FIGS. 1, 2 and 5, in the dedicated w nd
5 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

10 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

15 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 .

20 The novable deck 20 is installed to be novabl e 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

25 the novable deck 20 such that the novable deck 20 is
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other. 20The movable deck 20 is installed to be movable along the rail 10 and a wind power generator
assembly 120 is fixed to an upper portion of the deck 20. The wind power generator assembly 120 is
fixed to the movable deck 20 by an anchoring unit 40. A rolling unit 22 is installed in 25 the movable
deck 20 such that the movable deck 20 is movable along the rail 10.Here, the rolling unit 22 includes a
main roller 22a formed 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 5 correspond to opposite sides of a lower
surface of the flange of the T-shaped beam of the rail 10. Thus, a load facing a lower vertical side of
the movable deck 20 is shaft-supported by the main roller 22a, and a load facing an upper vertical side
of the movar%?/ggflézoailsosr?éiﬁ_t he 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
5 correspond to opposite sides of a lower 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-
10 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
15 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 w nches 60 are connected to front and
rear ends of the novable deck 20, respectively. Thus, as
the wires 62 of the winches 60 are rolled, the novabl e deck
20 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

25 fromthe | oad cell 46.
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10 supported by the ancillary rollers 22b. In the present embodiment,the driving unit preferably
includes a pair of winches 60, and a pair of wires 62 wound on the winches 60 and each of which has
one end connected to the movable deck 20. The winches 60 are 15 installed at front and rear ends of
the rail 10 on the dedicated wind power generator installing ship, and the wires 62 wound on the
winches 60 are connected to front and rear ends of the movable deck 20, respectively. Thus, as the
wires 62 of the winches 60 are rolled, the movable deck 20 20 is moved forward and rearward along
the rail 10. 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 25 from the load cell. 46, . One end of the support
cylinder 42 is instaléﬂﬁn ﬂ{ﬁm&ﬁab@ﬁe&%f%ntd . ﬂdb‘f% efig tHe?edf@h@faﬂfe@ il the wind
power gengrator aaseaMIe120ethe opgosite gads oh the, sHBRP YliRdRy 42 A Kbatablysd

hinge-coupled to the movable deck 20 and the wind power generator assembly 120, respectively.
Since a loatitsa@bkeghpliet tb hige winddopengengans&isembBsEENbIN abdQirectldie the

Zﬁggggtn(;yg@&%{agg aﬁé:egeﬁréial%rg%qespﬂgds st% Sp%orl{blecaﬁtipﬁ &é/lrind%Whail?kéis m vgtda{[gloyposite 10
5 hinge-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
10 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

15 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

20 a direction in which a load is applied to the wnd 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

25 Dbased on the detected pressure.
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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 wind 15 power generator 120 receives a load. The control unit 48 controls the
support cylinder 42 such that the wind power generator assembly 120 can remain balanced in
response to a signal transferred from the load cell 46. That is, the control unit 48 may directly detect 20
a direction in which a load is applied to the wind power generator assembly 120 through a pressure
detected by the load cell 46, and controls such that the wind power generator assembly 120 can be
balanced by adjusting the hydraulic pressure supplied to the support cylinder 42 25 based on the

detected pressure. An an illar cyllnder 4ISI talled betweeng sing of the support
cylinder 42 and theMovaBR' d cfkr 0¥l esrent fbbdimbAt \eh r‘?#cﬁ ssul¥is not

supplied in fag,6a%R 0biNSEHatiaNehH malrcqf|th<héeﬁumgrt&utunci%ﬁnmﬁaen@"%racqylmﬁr 44 can

prevent the support cylinder 42 from belng fallen to one side. Hereinafter, a method of
transportind And hﬁadﬁfg&@rﬁ!ﬁhdlﬂgmmrfmmwer yiresratoy dsseibly B3 @SifY Bewing padter generator
assembly mOVI aratus z%rcﬁzordln% 10 to Ilhe pre ? r]t |n\{ent|on will be descrlbed Wlth eference to
the accompa wmgs & mefhod of ranspg t%g ghd I%gdlng/unioaooaﬁg a wmd EJ Wer

generagor 3§§pﬁ‘t§}|)t by ysingcewingonowaieareatPr apsenally imeNdng appaiailspreapsaing to the
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

10 to the present invention wll 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

15 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

20 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

25 radius of a crane 110 of the dedicated ship 100 by using
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15 present invention includes a step of assembling a wind power generator 120 on the land, a step of
sequentially loading a plurality of assembled wind power generators 120 on a movable deck 20
installed to be movable on a rail of a dedicated ship 100, a step of fixing the wind power 20 generators
120 loaded on the movable deck 20 by using an anchoring unit 40, a step of moving the dedicated
ship 100 from a harbor to a wind power generator installing offshore region, a step of unloading the
wind power generators loaded on the movable deck 20 which are inside an operation 25 radius of a
crane 110 of the dedicated ship 100 by using the crane 110, and a step of moving the wind power
generators 120 on the movable decks 20 sequentially disposed on the rail 10 into the operation radius
ofthe crang (2019 seee Al UNgAG "% I BRVLPE RN g the wind  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
5 120.
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
10 generators 120 are sequentially |oaded on the novable 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
15 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
20 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

25 installing offshore region. Then, since the dedicated w nd

26



5120. First, in the step of assembling the wind power generator, a tower, a nacelle, and a blade
are assembled with the tower being erected. Next,the plurality ofassembled wind power 10 generators
120 are sequentially loaded on the movable deck 20 movably installed on the rail 10 of the dedicated
wind 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 15 thereof is located outside the operation radius of the
crane 110, the movable deck is preferably installed to cross the operation radius of the crane 110.
Next, the wind power generators loaded on the movable deck are fixed by using an anchoring unit.
Then, the 20 anchoring unit 40 includes a plurality of cylinders 42, and is preferably provided to

tl d ily fast drel . wind tors 120 if : t, th
Goloatod IR oMEF SenEtatbr HREAIRNG LD 100 & itk AR 4 Rartir 198Chibl A generator

25 installingjgéfsheyetrrgion Aheposieee Yenmdedicatesl wing poyveiHaNeAR106 iNsipliiag sbip 100
receives a load of wind due to the wind power generators 120, a navigation speed of the ship should
be controlldd® Fevenshedicdy Becigent. NExt #the @lepiceedvigd paiver yeaekiteent .

Next , if the dedicated wnd power gener at or

5 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

10 novable 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.

15 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

20 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

25 a crane 110 having a small operation radius can perform an
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5 installing ship 100 reaches an installation offshore region, the wind power generators 120 load on
the movable deck 20 inside the operation radius of the crane 110 is unloaded first. Then, after a boom
of the crane 110 extends to the wind power generator 120 loaded on the 10 movable 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 wind power generator 120 is moved and loaded to an
offshore installation site. 15Next, the wind power generator assemblies 120 on the movable decks 20
sequentially disposed on the rail 10 are moved into the operation radius of the crane 110 and are
sequentially unloaded. Then, the movable deck 20 outside the operation radius of the crane 110 is fed
into the 20 0 ?rati n radius of the crane 110, and after the anchoring units 40 are sequentially
released, trﬂaﬁw b&ﬂepggﬁé’rtai&'hssemblies 120 are installed offshore. Thus, since the wind power

generator assembligs dg0dzaiyberpovedhen peesk Ry using dir Mayabledecks 2BnBYemgo a crane
110 having a small operation radius can perform an unloading operation. According to the

present invehtiah, f20r assenbilithgrine forae i pove € geheitsresbrifiguhgl toy@higvablie on a ship
can be reduced EI}/ feeding the wind gower p?qwer Pieneratort an offshpre installation site after the
{ 7 i

wind powerageﬁ dlor 45 tibld§ ﬁgla éf, ?rgd Il:[]%OStSI fie 13 nifiegx\w re@0¢& hin entire
wind pgwerggenaratasinstallingriingg. flsdias, a ARace fasaseambling thgfwiagd power wi 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

10 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

15 ship.

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.

20 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.

25 Further, energy efficiency can be maximzed by
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10 generator can be excluded by easily moving the wind power generator assembly on the ship and
feeding the wind power generator assembly to an offshore installation site while the wind power
generator assembly is assembled in advance, making it possible to improve a spatial utilization of the
15ship. Further, a wind power generator installing operation can be performed even with a crane
having a small operation radius by easily moving the wind power generator assembly on the ship.
20Further, a driving unit can be easily used even in a severely cold area where a hydraulic motor
cannot be used due to a high viscosity of the hydraulic oil by employing an electric motor, thereby
making it possible to prevent a breakdown of the driving unit in advance. 25Further, energy efficiency
can be maximize Zy installing a fre%uency converter for ?riving the electric H;otor and a transformer

for adjusting VohayL '2880ring 16 QUGG YFUHHRY Y hullc ¥qunh &8stk it afcdXidthg 5 ship
can be useg@sdt is yemapleyigg & bydraplia motaidy (e ARYne enitaybichdassdigigeqyre separate

accidental expenses for driving. Further, an installation area for an output can be smaller by
employing & hiy@eilic motor in the driving unit, 10 allowing a sufficient available area on the ship.

Further, contamina}pr} ?Lthre ocean ca P% prevelnted even Ws%enl ?iIGi Ieakednby i)E]fStsafllfnr'gga protection
box around the hydréfuhc btor. 'EartRe! , a rall And A movabRA&tK can be' bPoug%t

5 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
smal |l er by enploying a hydraulic notor in the driving unit,

10 allowing 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

15 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

20 noved 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.

25 Further, the novable deck can be reciprocated by
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15 into rolling contact with each other by installing a rolling part between the rail and the movable
deck, making it possible to easily move the movable deck with a small force. Further, the wind
power generator assembly can be 20 moved to an accurate position by moving the movable deck
through engagement of ta rack and a pinion. Further, an equipment utilization rate of a ship can
be maximized by employing a winch and a wire in the driving unit to use existing equipment of the
ship. 25Further, the movable deck can be reciprocated by installing winches at front and rear ends of
the movable deck. Further, the wind power generator assembly can be more firmly fixed to the
movable deck by employing a 5 plurality of rotatable support cylinders between the wind power
generator assembl)f and the. moiﬁable deck in an ancrh@ringﬁunit. Further, an active measure can

be conductb@eLBhNikh AAERE feled dy Waved St dURRG afi¥Pratbn bi% o FeYRRNG hydraulic

pressure wigia{gad cells and controlling the support cylinders in response to signals transferred from
the load cells. Further, the support cylinders can be easily repaired by installing ancillary
cylinders between therddigings bhes thersdipgaeveylindgigsenattbe masapktdeck.can Mether, an

optimum efficiency anrﬁe obtained,in yarioys environments by selectiyvely employing a winch, an
electric mof&?,rgnd a ﬁy rdul 'm)gfgr inRe grlvang rﬁ%ﬁ%ﬁ‘:ﬁe r#g\?alﬁle%)éckegﬁLé/ )é'gggribgd above,

accordig te|the gresgpt Bvertsinat abl e support cylinders between the wind
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

10 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

15 the support cylinders and the novabl e deck.

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

20 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

25 is assenbled. Thus, the present invention can be applied
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a wind power generator assembly can be moved to cross an operation radius of a crane by a movable
deck to feed the wind power generator assembly from a harbor to an offshore installation site while the
wind power generator assembly 25 is assembled. Thus, the present invention can be applied to
various plants including the alternative energy related industries and the shipbuilding industries by
significantly reducing an installation time of the wind power generator. [CLAIMS] 1. Awind
powergeneratorassembly moving apparatus comprising: a rail installed on a dedicated wind power
generator

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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5 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 movable deck
installed to be movable along the rail and provided such that a wind power generator assembly is 10
loaded on the movable deck; a driving unit provided to move the movable deck; and an anchoring
unit provided to fix the wind power generator assembly loaded on the movable deck to the movable
deck. 15 2. The wind power generator assembly moving apparatus of claim 1, wherein the driving
unit comprises an electric motor. 203.The wind power generator assembly moving 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 formejig?_ll\lt%\iveb to be perpendicular to the web, and the movable deck comprises a rolling
unit includin

1. A wnd power gener at or assenbly novi ng
appar at us conpri sing:
a rail installed on a dedicated w nd power generator
5 ‘installing ship such that one end thereof is |ocated inside
an operation radius of a crane and an opposite end thereof
is located outside the operation radius of the crane;
a novabl e deck installed to be novable along the rail
and provided such that a w nd power generator assenbly is
10 | oaded on the novabl e deck;
a driving unit provided to nove the novabl e deck; and
an anchoring unit provided to fix the wnd power
generator assenbly |oaded on the novable deck to the

movabl e deck.

15
2. The wind power generator assenbly noving
apparatus of claim1, wherein the driving unit conprises an
el ectric notor.
20 3. The wind power generator assenbly noving

apparatus of claim 1l or 2, wherein the rail corresponds to
a T-shaped beam extending in parallel and having a web and
a flange fornmed on the web to be perpendicular to the web,
and the novable deck conprises a rolling unit including a

25 main roller formed to correspond to an upper surface of the
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25 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 lower surface of the flange of
the T-shaped beam. 54.The wind power generator assembly moving apparatus of claim 2, wherein the
driving unit comprises a pinion installed in the movable deck and rotated by the electric motor, and a
rack formed along a side surface of the rail and engaged with the pinion such that the movable 10
deck is movable as the pinion rotates. 5. The wind power generator assembly moving apparatus
of claim 4, wherein the electric motor comprises a frequency converter for driving, and a transformer
for 15 adjusting a voltage of the motor according to a load. 6. The wind power generator

assembly moving apparatus of claim 1, wherein the driying unjt comprises a_hydraulic motor. 20
7. The win %&ﬁ%?ge eraﬁgreascﬁé%%pﬁ%vihﬁaa{’ﬂpgfﬁusgof Q'a%gi bt ¥ Mer@Athe k& ¥orresponds
to a T-shapeg) heans exigpeing ip pa@det asghhaving & Wwipard edlagpadarmsad o thgywgb to be

perpendicular to the web, 25 and the movable deck comprises a rolling unit including a
surface of the flange of the T-shaped beam

5 4. The wnd power generator assenbly noving
apparatus of claim 2, wherein the driving unit conprises a
pinion installed in the novable deck and rotated by the
electric nmotor, and a rack fornmed along a side surface of
the rail and engaged with the pinion such that the novable

10 deck is novable as the pinion rotates.

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

15 adjusting a voltage of the notor according to a | oad.

6. The wind power generator assenbly noving
apparatus of claim 1, wherein the driving unit conprises a
hydraul i ¢ notor.

20

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 fornmed on the web to be perpendicular to the web,

25 and the novable deck conprises a rolling unit including a
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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 lower surface of the flange of
the T-shaped beam. 5 8. The wind power generator assembly moving apparatus of claim 6,
wherein the driving unit comprises a pinion installed in the movable deck and rotated by the hydraulic
motor, and a rack formed along a side surface of 10 the rail and engaged with the pinion such that the
movable deck is movable as the pinion rotates. 9. The wind power generator assembly moving
apparatus of claim 8, wherein the hydraulic motor includes 15 a protection box for preventing
contamination thereof in the case of leakage of hydraulic oil. 10. The wind power generator

assembly moving a [)Cjaratuz of claig 1, wherein the d%\\,/irﬁ] unit comprises aFO air of winches
installed onniﬂbréh'ipB B& rdSIEE Anb% FQF LFRRARE W thPlh HRPSIncREE e dfhich has
one end Cof‘l‘ﬁﬁﬁg t%fhetrﬁ‘éVaiPles%%‘H%d bea_ni”aﬁrd‘eél""kﬂ RPWET g9nesptonassemilyymoving 25
apparatus of claim 10, wherein the winches are installed at front and rear ends of the movable deck

and providédslie thaf tie@dvaisle deck asigdates. oppal. Tee Wikepower genketar®r assembly
moving surface of the flange of the T-shaped beam
5
8. The wind power generator assenbly noving
apparatus of claim 6, wherein the driving unit conprises a
pinion installed in the novable deck and rotated by the
hydraulic notor, and a rack forned along a side surface of
10 the rail and engaged with the pinion such that the novable

deck i s novabl e as the pinion rotates.

9. The wind power generator assenbly noving
apparatus of claim 8, wherein the hydraulic notor includes
15 a protection box for preventing contam nation thereof in

t he case of | eakage of hydraulic oil.

10. The wind power generator assenbly noving

apparatus of claim 1, wherein the driving unit conprises a

20 pair of wnches installed on the ship to be rotated, and a
pair of wires wound on the w nches and each of which has

one end connected to the nmovabl e deck.

11. The wind power generator assenbly noving

25 apparatus of claim 10, wherein the winches are installed at
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5 apparatus of claim 1, wherein the anchoring unit comprises a plurality of support cylinders each of
which has one end connected to the movable deck on the dedicated wind power generator installing
ship to be rotated and an opposite end connected to a wind power generator assembly to be rotated.
10 13. The wind power generator assembly moving apparatus of claim 12, wherein the anchoring
unit further comprises load cells installed in the support cylinders to detect hydraulic pressure,and a
control unit for 15 controlling the support cylinders such that the wind power generator assembly is
balanced in response to signals transferred from the load cells. 14. The wind power generator
assembly moving 20 apparatus of claim 12 or 13, wherein the anchoring unit further comprises

ancillary cylinders for repair of the support cylinders installed between housings of the support
Cyincirs and B mBOSbIE Bk SAE et STV i BRI B AT Wl power
generator asggMbihRy KeiNgR WirkbBRWEEEEPRGERE @ssembly moving apparatus, the method
comprising: assembling a wind power generator on the land; sequentially loading a plurality of

assembled wind

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

10
13. The wind power generator assenbly noving
apparatus of claim 12, wherein the anchoring unit further
conprises load cells installed in the support cylinders to
det ect hydraulic pressure, and a control unit for
15 <controlling the support cylinders such that the w nd power
generator assenbly is balanced in response to signals

transferred fromthe | oad cells.

14. The wind power generator assenbly noving

20 apparatus of claim 12 or 13, wherein the anchoring unit
further conprises ancillary cylinders for repair of the
support cylinders installed between housings of the support

cylinders and the novabl e deck.

25 15. A nmethod of transporting and | oadi ng/unl oading
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5 power generators on a movable deck installed to be movable on a rail of a dedicated wind power
generator installing ship; fixing the wind power generators loaded on the movable deck by using
an anchoring unit; 10moving the dedicated ship from a harbor where the wind power generator
assembly is loaded to a wind power generator installing offshore region; unloading the wind
power generators loaded on the movable deck which are inside an operation radius of a 15 crane of
the dedicated ship by using the crane; and moving the wind power generators on the movable
decks sequentially disposed on the rail into the operation radius of the crane to sequentially unload the
wind power generators. 20 16. The method of claim 15, wherein a driving unit for the movable
deck includes at.Ie%st one selected from a winch, an ellectrig motor, and a hydr.au(IJc motor.

a w nd power generator assenbly by using a w nd power
gener at or assenbly noving apparatus, the nethod conpri sing:
assenbling a wi nd power generator on the |and;

sequentially loading a plurality of assenbled w nd
5 power generators on a novable deck installed to be novable
on a rail of a dedicated wind power generator installing
shi p;
fixing the wnd power generators |oaded on the
novabl e deck by using an anchoring unit;

10 nmoving the dedicated ship from a harbor where the
wi nd power generator assenbly is loaded to a wnd power
generator installing offshore region;

unl oading the wi nd power generators |oaded on the
novabl e deck which are inside an operation radius of a
15 <crane of the dedicated ship by using the crane; and
nmoving the w nd power generators on the novabl e decks
sequentially disposed on the rail into the operation radius
of the crane to sequentially wunload the wnd power
generators.
20
16. The nethod of claim 15, wherein a driving unit
for the novabl e deck includes at |east one selected from a

w nch, an electric notor, and a hydraul i c notor.
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