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DESCRIPTION

[0001] The invention relates to a method for moving an object between a platform of a wind
turbine and a deck of a vessel, wherein the platform is located at a tower of the wind turbine.
Furthermore, the invention relates to a frame structure used for coupling of a pulling means.

[0002] Wind turbines comprise several components which are such large and heavy that a
crane is required to lift them onto the wind turbine or to lower them from a wind turbine. For
onshore wind turbines, a mobile crane can be moved to a position in the vicinity of the wind
turbine. However, for offshore wind turbines, which are surrounded by the sea, a jack-up
vessel, which can support itself on the bottom of the sea, is required for moving heavy
components onto the wind turbine or for removing heavy components from the wind turbine,
respectively. These movements of components can for instance be necessary during a service
operation, wherein a faulty or defect component has to be replaced by another component.
However, the limited availability of jack-up vessels, their complex employment as well as their
high operation costs restrict the conduction of the service operations.

[0003] DE102013107374A1, GB2558242A and WO2012/108769A1 disclose different methods
and systems for moving objects between an offshore wind turbine and a maintenance vessel.

[0004] The invention is therefore based on the problem to provide a method for moving an
object between the platform of a wind turbine and a deck of a vessel that can be conducted
with less effort, in particular without the use of a jack-up vessel.

[0005] According to the invention, this problem is solved by a method as initially described,
wherein the object is moved vertically by a hoist coupled between the object and at least one
fixation site of the wind turbine located above the platform and the deck, wherein the object is
deflected radially from the tower by a pulling means coupled between the object and the
vessel.

[0006] This method has the advantage that the wind turbine itself is used as a crane, so that
the need for an external crane can be eliminated. Furthermore, the usage of the wind turbine
itself as a crane enables the lifting of heavy loads, since the tower of the wind turbine is more
stable than for instance a crane mounted on top of the wind turbine. Since the object is moved
vertically by the hoist coupled between the object and the wind turbine, a smaller vessel like a
crew transfer vessel can be used for conduction of the method instead of a jack-up vessel.
Smaller vessels like a crew transfer vessels have a higher availability than jack-up vessels and
their usage is less costly. By reducing both the expenditure of time and the costs, for instance
an exchange of a component of the wind turbine can be conducted quicker and more
effectively, so that for instance a down time of the wind turbine can be reduced
advantageously.

[0007] Offshore wind turbines are surrounded by water, so that the vessel can be either
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anchored in the vicinity of the wind turbine or it can be fixed to the tower to enable the radially
deflection of the object using the pulling means coupled between the object the vessel. By the
inventive method, the object can both be moved from the platform of the wind turbine to the
deck of the vessel and from the deck of the vessel to the platform of the wind turbine. During
the movement of the object, the object can be moved vertically, or lifted and/or lowered,
respectively, by the hoist coupled between the object and the wind turbine. Additionally, the
object can be deflected radially by the pulling means, which is coupled between the object and
the vessel. The hoist for moving the object vertically is attached to the wind turbine at a fixation
site above the platform, so that the object positioned on the platform can be lifted upwards. A
lifted object can be lowered again also by the hoist, in particular after a deflection or a radially
movement of the object, respectively.

[0008] By the pulling means, which is coupled between the object and the vessel, the object
can be deflected radially from the tower, so that the object can be moved out of its gravitational
equilibrium position, comparable to the deflection of a pendulum. Hence, by the pulling means,
the object can be deflected or moved away from the tower. Vice versa, a lifted and deflected
object can be moved towards the tower by subsequently releasing the pulling means moving
the object towards the equilibrium position.

[0009] The platform of the wind turbine can be arranged on the lower end of the tower of the
wind turbine above the sea level, so that the platform is generally higher than the deck of the
vessel floating on the sea. However, it is also possible to move the object between a platform
and a deck that is higher than the platform.

[0010] Preferably, the object is moved from the platform to the deck of the vessel by lifting it
from the platform using the hoist, deflecting it towards the vessel by pulling the pulling means
from a state of minimum deflection in a state of maximum deflection and lowering the object on
the deck of the vessel by using the hoist or the object is moved from the deck of the vessel to
the platform by lifting it from the deck of the vessel using the hoist, moving the object towards
the tower by releasing the pulling means from a state of maximum deflection to a state of
minimum deflection. Preferably the object may then further be lowered to the platform by using
the hoist.

[0011] For moving an object from the wind turbine to the deck of the vessel, the object can be
positioned on the platform of the wind turbine. An object, for instance a transformer of the wind
turbine, can be located inside the tower at the same level as the platform of the wind turbine. In
this case, the object can be moved on the platform, for instance by using rails to move the
object from the inside of the tower to the platform on the outside of the tower. It is also possible
that the object is lifted to the platform for instance from a nacelle of the wind turbine and/or
through the inside on the tower on a height level equal to the platform so that it can be moved
onto the platform afterwards.

[0012] The object positioned on the platform is then coupled to a hoist, wherein the hoist is
coupled to at least one fixation site of the wind turbine, wherein the fixation site is located
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above the platform. Additionally, the object is coupled to the pulling means and the pulling
means is coupled to the vessel, or vice versa. The object can then be lifted using the hoist, so
that it is moved upwards and towards the fixation site on the wind turbine. For bridging the
horizontal distance between the platform and the deck of the vessel, the lifted object can be
deflected radially, that means towards the vessel, by pulling the pulling means, so that the lifted
object deflects and is moved towards the vessel.

[0013] Thereby, the pulling means is pulled from a state of minimum deflection to a state of
maximum deflection. The state of minimum deflection can be a state of no deflection, if the
object is located vertically underneath the fixation site. However, if the object is located for in a
radially more outward compared to the fixation site, the state of minimum deflection can also
include a deflection equal to the radially distance between the object and the fixation site, so
that an unintended movement of the lifted object towards the tower and/or a contact between
the lifted object and the tower can be prevented. The state of minimum deflection corresponds
to a position of the object above its assigned position on the platform or its actual position on
the platform, respectively. Consequently, the state of maximum deflection corresponds to a
deflection of the object to a position above its assigned position on the deck of the vessel or its
actual position on the deck of the vessel.

[0014] After deflecting, the lifted and maximally deflected object is placed above its assigned
position on the deck of the vessel. The object can then be lowered and placed on the deck of
the vessel using the hoist. It is possible, that during the deflection movement using the pulling
means, the object is already lifted and/or lowered to enable a smooth movement and/or to
decrease a distance between the object and the deck of the vessel or the platform during the
deflection movement.

[0015] In a vice versa movement, wherein an object placed on the deck of the vessel is moved
to the tower and the object may further be lowered on the platform of the wind turbine, the
object placed on the deck of the vessel is coupled to the pulling means, wherein the pulling
means is coupled to the vessel. Additionally, the object is coupled to the hoist, wherein the
hoist is also coupled to the at least one fixation site of the wind turbine. In this configuration,
the pulling means is already in a state of maximum deflection keeping the object in its deflected
position once it has been lifted by the hoist, so that a quick and uncontrollable movement of the
lifted object towards the wind turbine can be prevented. By subsequently releasing the pulling
means from its state of maximum deflection to a state of minimum deflection, the object can be
moved towards the wind turbine. During the movement of the object towards the wind turbine,
it is possible that the object is subsequently lifted and/or lowered using the hoist, so that the
object is located above the platform once the pulling means reaches its state of minimum
deflection. From this position, the object can be placed on its assigned position on the platform
by lowering it using the hoist.

[0016] In particular, it is possible that first an object is moved from the platform to the deck of
the vessel and afterwards another object, for instance as a replacement for the first object, is
moved from the deck of the vessel on the platform so that an exchange of the object can be
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performed. Alternatively to the previously discussed scenario, the object may not be moved
onto or from a platform, as mentioned before, but may be left hanging from a connection point
along the tower and will not be positioned on the platform. This may be advantageous if for
example a temporary blade working platform may be put into hanging position directly from the
vessel without lifting parts of the temporary blade working platform first to the platform for
assembly. In a first option of the preferred embodiment, the object is moved from a hanging
position, hanging from the nacelle via a further hoist, to the deck of the vessel by positioning it
with a distance above the platform using the hoist, removing a tension from the further hoist,
deflecting the object towards the vessel by pulling the pulling means from a state of minimum
deflection in a state of maximum deflection and lowering the object on the deck of the vessel
by using the hoist. In a second option of the preferred embodiment, the object is moved from
the deck of the vessel to the platform by lifting it from the deck of the vessel using the hoist,
moving the object towards the tower by releasing the pulling means from a state of maximum
deflection to a state of minimum deflection, and moving the object to its hanging position,
hanging from the nacelle, by releasing the hoist and tensioning the further hoist. Thus, the
further hoist may be in place, as long as the object is present at the wind turbine.

[0017] According to the invention at least one fixation site mounted to or comprised by a
bedframe of a nacelle located on the bottom side of a nacelle of the wind turbine arranged on
the top of the tower of a wind turbine is used. That means the hoist or the further hoist may be
fixed to the nacelle or a component within the nacelle. Since the nacelle protrudes radially from
the top of the tower of the wind turbine, the object can be lifted slightly spaced from the tower
using the hoist, so that damage to the tower, for instance damage to an outer wall and/or a
painting of the tower, can be avoided. Also, as being the top part of the wind turbine, the
nacelle is located above the platform. As at least one fixation site, for instance a frame which
bears a cover of the nacelle, like a bedframe of the nacelle located on the bottom side of the
nacelle, can be used. In particular, the fixation site can be a structure like a strut or a frame of
the nacelle, which allows the coupling of the hoist to the nacelle. The hoist can be coupled to
more than one fixation site to enable a support of heavier objects to the tower.

[0018] In a preferred embodiment of the invention, a crane arranged in or at the nacelle and/or
at least one fixation element mounted to or comprised by a bedframe of the nacelle is used as
at least one fixation site. A nacelle of a wind turbine often comprises a crane, which allows
lifting of objects onto the nacelle. A hoist used for lifting the object can be coupled to such a
crane. Additionally or alternatively, the hoist can be coupled to at least one fixation element
mounted to or comprised by a bedframe of the nacelle. In particular, the hoist is coupled to a
plurality of fixation sites, for instance to a plurality of fixation elements like hooks or loops,
which can be mounted to the bedframe of the nacelle or which are already comprised by the
bedframe of the nacelle, so that the lifting of comparatively heavy objects using the hoist
coupled to the fixation sites is enabled. It is also possible, that the hoist is coupled to both the
crane and to at least one additional fixation sites like additional fixation elements so that a
lifting of objects, which are heavier than a maximum load of the crane, is enabled.

[0019] Preferably, a circumferential position of the object with respect to the platform and/or
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the deck of the vessel is adjusted by yawing the nacelle. An object, which has to be lifted by the
hoist, can be adjusted in a circumferential position by yawing the nacelle or rotating the
nacelle, respectively. By such a yawing or rotating of the nacelle, the nacelle is turned around
the longitudinal axis or the height of the tower, respectively, so that the circumferential position
of the lifted object can be corrected. The yawing of the nacelle can be performed for instance
prior to or during a deflection movement of the object from or towards the tower. The yawing or
rotating of the nacelle can be conducted by electrical actuators, which are able to rotate the
nacelle with respect to the tower. By such an adjustment of the circumferential position of the
object, for instance a load on the hoist and/or on the pulling means can be reduced and/or a
precise positioning of the object on the platform of the deck of the vessel, respectively, can be
facilitated.

[0020] Preferably, as hoist, an electrically actuated chain hoist is used. The chain hoist
comprises for instance an electrical motor, which can lift or lower an object attached to a chain
of the chain hoist by moving the chain. The chain hoist can be coupled to the at least one
fixation site and/or the object using one or more coupling means like ropes, chains, slings,
shackles and/or snap hooks. By actuating the chain hoist, the object coupled to the chain hoist
can be lifted or lowered. The chain hoist can be for instance coupled electrically to the vessel,
so that the chain hoist can be powered for instance by a generator of the vessel. The chain
hoist or any coupling means coupled to the chain hoist and/or the fixation site can be moved
towards the fixation site for instance by using a crane of the nacelle of the wind turbine.

[0021] Preferably, the pulling means is guided by at least one frame element arranged on the
deck of the vessel spacing the pulling means from the deck of the vessel. By spacing the
pulling means from the deck of the vessel, a vertical movement or a lifting of an object
positioned on the deck of the vessel is possible. Additionally, a precise positioning of the lifted
object on an assigned position on the deck of the vessel is possible. In particular when moving
objects, which are too heavy to be manually moved, a precise positioning of the object on the
deck of the vessel is desirable for a subsequent transport of the object using the vessel. Also,
vice versa, during a movement of an object from the deck of the vessel to the tower and further
to the platform of the wind turbine, a pulling means spaced from the deck of the vessel using
the frame element can be easily coupled to the object and facilitates the movement of the
object towards the tower of the wind turbine by subsequently releasing the pulling means.

[0022] The frame element can be arranged on the deck in such manner, that the position of
the deck, in which the object is located or to which the object shall be moved, lies in between
the frame element and the platform of the wind turbine. The pulling means can be attached to
the frame element, wherein the frame element is attached to the deck of the vessel, so that the
pulling means is coupled to the vessel. It is also possible, that the pulling means guided by the
at least one frame element and that is attached to the vessel, for instance to the deck of the
vessel.

[0023] In a preferred embodiment of the invention, as pulling means one or more ropes and/or
cables coupled to at least one winch are used, wherein the at least one winch is coupled to the
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frame structure and/or the deck of the vessel. The at least one winch can be for instance a part
of the frame element and/or a part of the vessel. By winding the one or more ropes and/or
cables on the at least one winch, a lifted object can be deflected radially from the tower to the
vessel. Vice versa, by unwinding the at least one rope and/or cable from the winch, the pulling
means can be released, so that a lifted and deflected object is moved towards the tower of the
wind turbine due to gravity acting on the deflected object.

[0024] Preferably, the one or more ropes and/or cables are guided by at least one pulley
arrangement of the frame element. By using at least one pulley arrangement of the frame
element to guide the one or more ropes and/or cables, a deflection of heavier objects using the
at least one winch is facilitated. The pulley arrangement can comprise a plurality of rolls, which
are fixed to the frame structure, and a plurality of moveable rolls for forming a pulley for each
of the at least one ropes and/or cables or the pulling means, respectively.

[0025] Preferably, the object comprises at least one coupling means on its topside or at least
one coupling means is arranged on and fixed to a topside of the object, wherein the hoist and
the pulling means are coupled to the object by fixing them to the at least one coupling means.
The at least one coupling means can be for instance a part of the object and/or at least one
coupling means can be fixed to the topside of the object, wherein the at least one coupling
means allows the coupling of the object to both the hoist and the pulling means, for instance by
providing a mutual fixation point.

[0026] The at least one coupling means can be a hook, a loop, a rope, a cable, a chain, a
sling, a shackle and/or a snap hook. In particular, a plurality of coupling means can comprise
any combination of such elements. For facilitating the movement of the object and for avoiding
unintended twisting or rotation of the object during the movement, for instance a coupling
means can be coupled to each corner of the topside of the object. The coupling means can
form a mutual fixation points for coupling of both the hoist and the pulling means. It is also
possible that the hoist and the pulling means are coupled to the object by different coupling
means.

[0027] In a preferred embodiment of the invention, at least one alignment means is attached to
a bottom side of the object, wherein a rotational orientation of the lifted object is adjusted using
the at least one alignment means. The alignment means can be for instance a rope or a cable,
which can be coupled between the bottom side of the object and either the vessel or the
platform. It is also possible, that a rope or a cable as alignment means is manually operated by
one or more workers stationed on the platform and/or the deck of the vessel. By pulling the
rope or the cable, a rotational orientation of a lifted object can be adjusted easily facilitating the
precise positioning of the object on its assigned position on the platform and/or the deck of the
vessel, respectively.

[0028] Preferably, as object, a transformer unit of the wind turbine is moved. It is also possible,
that as object another component of the wind turbine, for instance components with a weight
between 1 ton and 20 tons, are moved.
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[0029] As an alternative example, also as object, an auxiliary platform segment can be moved.
An auxiliary platform segment may be an extension element for the present platform, for
example to provide a blade working platform which then can be used as a platform for
personnel or goods needed in case of blade maintenance.

[0030] A frame structure according to the invention is used for coupling of a pulling means
adapted to be used in a method according to the invention and comprises a frame element,
wherein the frame element comprises an A-shaped or a H-shaped or a trapezoidal cross
section and a fixation arrangement, wherein the fixation arrangement is attached or attachable
to at least one freight container. By the frame elements, the pulling means can be coupled to
the vessel by guiding the pulling means on or through the frame element, wherein the frame
element is coupled or attached to the deck of the vessel. For attaching the frame element to
the deck of the vessel, the frame element comprises a fixation arrangement, which is attached
or attachable to at least one freight container, like for instance a 24 feet container or another
kind of standard freight container. The usage of a freight container for attaching the frame
element of the frame structure has the advantage, that a freight container can be attached to
the deck of the vessel using standard fixation means provided for the attachment of freight
containers. Additionally, by attaching the frame element onto the freight container, the height of
the frame element can be increased, so that in total a smaller frame element can be used
facilitating in particular a transport of the frame element. Therefore, the fixation arrangement
can be arranged for instance on a bottom side of the frame element, for instance on the two
feet of an A-shaped or an H-shaped frame element or on the bottom edge of a frame element
with a trapezoidal cross section.

[0031] Preferably, the frame structure comprises at least one pulley arrangement and/or at
least one winch. The pulley arrangement can comprise a plurality of fixed ropes and movable
ropes forming a pulley arrangement for one or more ropes or cables used as pulling means.
Additionally or alternatively, the frame structure can also comprise at least one winch, which
allows a winding or unwinding of the least one rope or cable used as pulling means in order to
achieve the deflection movement of the object and/or the release of the pulling means.

[0032] Additional advantages and details of the invention become evident from the
embodiments discussed below as well as from the figures. The figures are schematical figures
and show:

Fig. 1
a side view of an object moved between a wind turbine and a deck of a vessel,
Fig. 2
a further side view of an object moved between a platform of a wind turbine and a deck
of a vessel,
Fig. 3
a side view of an object coupled to a hoist and a pulling means,
Fig. 4
a cross-sectional side view of a nacelle of a wind turbine, and
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Fig. 5
a front view of an embodiment of a frame structure according to the invention.

[0033] Fig. 1 depicts an offshore wind turbine 1 comprising a tower 2 and a nacelle 3. To the
nacelle 3, a hub 4 is attached bearing three rotor blades 5 of the wind turbine 1. The wind
turbine 1 comprises a platform 6 arranged at a lower end of the tower 2 of the wind turbine 1.
As an offshore wind turbine 1, the wind turbine 1 is surrounded by the sea 7, wherein the
surface of the sea 7 is below the platform 6.

[0034] A vessel 8 is floating on the sea 7 in the vicinity of the wind turbine 1. The vessel 8 may
be anchored or attached to that wind turbine 1. On the platform 6 of the wind turbine 1, an
object 9 is arranged. The object 9 is coupled by a chain 10 to a chain hoist 11, wherein the
chain hoist 11 is coupled by a coupling means 12 to the nacelle 3 of the wind turbine plate.
Both the coupling of the object 9 to the chain hoist 11 and the coupling of the chain hoist 11 to
the nacelle 3 are described later in more detail.

[0035] The object 9 can be for instance a transformer unit of the wind turbine 1, which shall be
moved from the platform 6 on a deck 13 of the vessel 8. Generally, the platform 6 is higher
than the deck 13 of the vessel so that this situation is described in the following embodiment.
However, it is also possible to move the object 9 between a platform 6 that is higher than the
deck 13 using respective lifting and/or lowering movements of the object 9.

[0036] The object 9 is coupled to a pulling means 14, which is coupled to the vessel 8 by a
frame structure 15, wherein the coupling of the object to the pulling means 14 and the frame
structure 15 are discussed later in more detail.

[0037] In a first step of an embodiment of a method for moving an object between the platform
6 of the wind turbine 1 and the deck 13 of the vessel 8, the object 9 is arranged on the platform
6 of the wind turbine 1 in position |. The object 9 is coupled by the chain hoist 11 to a fixing site
16 located above the platform 6 and the deck 13 on the nacelle 3 of the wind turbine 1.
Furthermore, the object 9 is coupled to the pulling means 14, wherein the pulling means 14 is
coupled to the vessel 8. The pulling means 14 is in a state of minimum deflection as long as
the object is in position I.

[0038] To avoid an unintended contact of the object 9, the chain 10, the chain hoist 11 and/or
the coupling means 12 to one of the rotor blades 5 of the wind turbine 1, the rotor blades 5 can
be moved into a position, wherein one of the rotor blades protrudes from the hub 4 in a vertical
upwards direction. This maximizes the distance between the coupling means 12, or the chain
hoist 11, respectively, to the lower pair of rotor blades 5.

[0039] For moving the object 9 from the platform 6 of the wind turbine 1 to the deck 13 of the
vessel 8, the object 9 is lifted by the chain hoist 11 in vertical direction towards the fixation site
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16 into position II, wherein the object 9 is supported by the tower 2 of the wind turbine 1. Once
the object 9 has been lifted from the platform 6, the object 9 can be deflected in a direction
radially outwards from the tower 2 of the wind turbine 1 or towards the vessel 8, respectively.
The object 9 can be deflected by pulling the pulling means 14. In this embodiment, the pulling
means 14 comprises two ropes, which are wound up on a winch 17 of the frame structure 15.
The object 9 lifted to the position Il can be moved to the position Il by pulling the pulling means
14. During this deflection movement, the object 9 can be lowered using the hoist to
subsequently reduce a distance between the object 9 and the deck 13 of the vessel 8. It is
possible that a circumferential position of the object 9 in position Il and/or in position Il is
adjusted by yawing the nacelle. This allows to move the object for instance closer to the deck
13 of the vessel 8 and/or to reduce strain in the pulling means 14.

[0040] As it is discernible from Fig. 2, the object 9 can be moved from the position Ill to the
position IV by lowering it using the chain hoist 11. WWhen the object 9 is in position IV, the pulling
means 14 is in its state of maximum deflection. Once the object 9 has been placed on the deck
13 of the vessel 8, it can be decoupled from the chain hoist 11 and from the pulling means 14.

[0041] Vice versa, also a movement of the object 9 from the deck 13 of the vessel 8 to the
tower 2 and further to the platform 6 of the wind turbine 1 is possible. Therefore, an object
placed at position IV on the deck 13 of the vessel 8 is attached to the pulling means 14,
wherein the pulling means 14 is in this situation in a state of maximum deflection. The object 9
is also coupled to the chain hoist 11 and to the fixation site 16 as described in relation to Fig. 1.
Starting from position IV, the object 9 is lifted by the chain hoist 11 into position Ill. Once the
object 9 has been lifted, the pulling means 14 can be continuously released, to move the object
9 towards the tower 2 of the wind turbine 1 into position Il. In this case, due to the initial
deflection of the object 9 towards the fixation site 16, the object 9 can be moved towards the
tower because of the gravity acting on the object 9.

[0042] The pulling means 14, which comprises two ropes, is wound up partly on the winch 17
in its state of maximum deflection. To move the object 9 towards the tower 2 of the wind
turbine 1, the ropes of the pulling means 14 are released continuously from the winch 17.
From position |l to position I, the object is moved by further releasing the pulling means 14
and by lifting the object 9 using the chain hoist 11. Once the object has reached the position I,
it can be lowered on the platform 6 into position | using the hoist 11.

[0043] If the fixation site 16 is located vertically above the position of the object 9 on the
platform 6, the pulling means 14 is in a state of no deflection when the object 9 is in the
position Il and/or in the position I, wherein the pulling means 14 does not create a force acting
on the object 9. It is also possible, that the fixation site 16 is not located directly vertically above
the position of the object 9 on the platform, so that in position Il and/or in position I, the pulling
means 14 already exerts a force on the object 9 in its state of its minimum deflection spacing
the object 9 from the tower 2 to avoid contact between the object 9 and the tower 2.

[0044] It is in particular possible, that first an object 9 is moved from the platform 6 to the deck
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13 of the vessel 8 and afterwards another object 9 is moved from the deck 13 of the vessel 8
to the platform 6 to the wind turbine 1, or vice versa. This enables for example the exchange of
a transformer unit of the wind turbine 1.

[0045] It should be noted that the frame structure 15 can have height higher than the position
of the platform 6, as it is shown in Fig. 1 and Fig. 2, but this is not required. The platform 6 can
have a position higher than the height of the frame structure 15, for example two to three times
higher.

[0046] As an alternative example and not shown in the figures, also an auxiliary platform
segment can be moved instead of a transformer. An auxiliary platform segment may be an
extension element for the present platform, for example to provide a temporary blade working
platform which then can be used as a platform for personnel or goods needed in case of blade
maintenance. This may be helpful, if the platform 6 is not sized to provide sufficient space for
blade maintenance work or if the platform 6 is not suitable for maintenance work for other
technical reasons, e.g. being static placed at the bottom of the tower.

[0047] The auxiliary platform segment may be pre-assembled on the vessel. After such
preparation, the blade working platform as the auxiliary platform can be hoisted up to the tower
on the platform 6 in the same way as explained for the exchange of a transformer. Alternately
the blade working platform will not be placed on the platform 6 but simply connected to a
further hoist, so that the blade working platform will be guided directly to a hanging position,
hanging from the nacelle.

[0048] One difference to moving a transformer may be that the auxiliary platform may itself
carry winches and/or motors - as these may be used later for blade maintenance work, so the
auxiliary platform can hoist itself up the tower by using the winches and/or motors of the
auxiliary platform. Another difference may be that the auxiliary platform does not necessarily
need to be placed on the platform 6 due to wires, ropes or chains provided for carrying the
auxiliary platform from attachment points, preferable in or at the nacelle, and cooperating with
the winches and/or motors of the auxiliary platform.

[0049] In Fig. 3, the coupling of the chain hoist 11 and the coupling means 14 to the object 9 is
depicted. The chain hoist 11 comprises an electrical machine 35, which can be used to actuate
the chain 10, so that the object 9 coupled to the chain 10 is moved upwards or downwards, or
is lifted or lowered, respectively. The chain hoist 11 is coupled to the coupling means 12,
wherein the coupling means 12 is coupled to the fixation site 16 on the wind turbine 1 as
explained later in correspondence to Fig. 4. The chain 10 of the chain hoist 11 is coupled by
two coupling means 12 to a topside 18 of the object 9. Each coupling means 12 comprises a
loop 19 attached to the top surface 18 and the object 9 as well as a rope 20, which are coupled
together using a shackle 21. The shackle 21 also coupled to the chains 10 of the chain hoist
11. Additionally or alternatively to the ropes 20, also chains, slings, belts or other types of
coupling means can be used. Instead of the loops 19, also hooks, shackles or snap hooks can
be used.
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[0050] It is possible, that more than two coupling means 12 are used to couple the object 9 to
the chain 10 of the chain hoist 11. For instance, an object with a rectangular topside 18 can be
coupled by using a coupling means 12 coupling each of the edges of the topside 18 to the
chain 10 of the chain hoist 11. In this embodiment, the pulling means 14 is also coupled to one
of the loops 19 arranged on the topside 18 of the object 9. It is also possible that the pulling
means 14 is coupled to one or more corners of a bottom side 22 of the object 9 or that it is
coupled also to the shackle 21, wherein the shackle 21 forms a mutual fixation point for both
the chain 10 of the chain hoist 11 and the pulling means 14.

[0051] To adjust the orientation of the object 9, two adjustment means 23 are attached to
corners of the bottom side 22 of the object 9. These adjustment means 23 can be for instance
ropes, which are pulled manually by workers on the platform 6 and/or on the deck 13 of the
vessel 8. By using these adjustment means 23, the orientation of the object 9 can be adjusted,
so that it can be precisely be positioned in its assigned position on the platform 6 or the deck
13, respectively.

[0052] In Fig. 4, a sectional view of the nacelle 3 of the wind turbine 1 is shown. The nacelle 3
comprises a shell 24, and a bedframe 25, wherein the nacelle 3 is supported by the bedframe
25 on the tower 2 by supporting structures (not depicted). The coupling means 12 is coupled to
the fixation site 16, which is located in the nacelle 3. As coupling site 16, for instance a fixation
element of the bedframe 25 can be used. Additionally or alternatively, as fixation side 16, a
fixation means attached to the bedframe 25 can be used. To increase the maximum load
mountable to the coupling means 12, more than one fixation site 16 can be used. It is for
instance possible to use an additional fixation site 26 on the bedframe 25 of the nacelle 3
and/or an additional fixation site 27 on the tower 2 of the wind turbine 1. As fixation sites,
fixation means mounted or comprised by the tower 2 and/or the bedframe 25 can be used. To
couple the coupling means 12 to the bedframe 25 or to another position inside the nacelle 3, a
hatch 28 of the shell 24 of the nacelle 3 can be opened.

[0053] The nacelle 3 can comprise a crane, wherein the crane of the nacelle can be used to lift
the coupling means 12 and/or the chain hoist 11 to the nacelle 3. However, by fixing the
coupling means 12 to the fixation site 16 and/or the additional fixation site 26 and/or 27, the
maximum load which can be supported by the tower 2 and therefore lifted by the chain hoist 11
can be increased, so that the chain hoist 11 can lift an object 9 with a larger weight than a
crane of the nacelle 3. It is possible that by the chain hoist 11, for instance an object 9 with a
weight between one ton and 20 tons is lifted from the platform 6 and are moved to the deck 13
of the vessel 8 or vice versa.

[0054] In Fig. 5, an embodiment of a frame structure 15 according to the invention is shown.
The frame structure 15 comprises a frame element 29 which comprises a trapezoidal cross
section. The frame structure 15 further comprises a plurality of stiffening struts 30 stiffening the
frame element 29. On a bottom edge 31 of the frame element 29, an attachment arrangement
32 is mounted enabling the attachment of the frame structure 15 to a freight container 33. In
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this embodiment, the fixation arrangement 32 has been mounted to a bottom side of the freight
container 33, so that the frame structure 15 is more stable. It is also possible, that the fixation
means 32 is arranged on a topside of the freight container 33, so that the total height of the
frame structure 15 can be increased. The frame structure 15 can be coupled to the deck 13 of
the vessel 8 using additional fixation means like screws and/or ropes strained between the
frame structure 15 and the vessel 8.

[0055] The frame structure 15 comprises a winch 17 and a pulley arrangement 34. The frame
structure 15 guides the ropes of the pulling means 14 through the pulley arrangement 34
towards the winch 17. By using the pulley arrangement 34, a force created by the winch 17 can
be amplified for moving the object 9 coupled to the pulling means 14. It shall be noted that the
illustration of the pulley arrangement 34 as well as the winch 17 and the guidance of the pulling
means 14 is only schematical.

[0056] The freight container 33 can be for instance a 20-foot-container or another type of
standard freight container. The freight container 33 can be fixed to the deck 13 of the vessel 8
using standard fixation arrangements for freight containers.

[0057] Different to the depiction in Fig. 5, the pulley arrangement 34 and the winch 17 may
also be positioned outside of the plane of the frame structure 15. Similar as illustrated in Fig.1
and 2, the winch 17 may be positioned "behind" the frame structure 15, seen from wind
turbine. The winch 17 and/or the pulley arrangement 34 may also be oriented such that the
axis of the winch 17 is parallel to the frame structure 15.

[0058] Although the present invention has been described in detail with reference to the
preferred embodiment, the present invention is not limited by the disclosed examples from
which the skilled person is able to derive other variations without departing from the scope of
the invention.
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Patentkrav

1. Fremgangsmade til at flytte en genstand (9) mellem en platform (6) af en
vindmealle (1) og et deek (13) af et fartgj (8), hvor platformen (6) er placeret ved
et tarn (2) af vindmallen (1), hvor genstanden (9) bevaeges lodret af en hejse-
indretning, der er koblet mellem genstanden (9) og mindst ét fikseringssted
(16) af vindmagllen (1), der er placeret over platformen (6) og deekket (13), hvor
genstanden (9) afbgjes radialt fra tarnet (2) af et treekmiddel (14), der er koblet
mellem genstanden (9) og fartgjet (8), kendetegnet ved, at mindst et fikse-
ringselement, der er monteret til eller omfattet af en fundamentramme (25) af
nacellen (3), der er placeret pa undersiden af nacellen (3), anvendes som

mindst ét fikseringssted (16).

2. Fremgangsmade ifelge krav 1, kendetegnet ved, at genstanden (9) flyttes
fra platformen (6) til deekket (13) af fartejet (8) ved at |afte den fra platformen
(6) ved hjeelp af hejseindretningen, afbgje den mod fartgjet (8) ved at treekke
treekmidlet (14) fra en tilstand med minimal nedbgjning til en tilstand med mak-
simal afbgjning og seenke genstanden (9) pa deekket (13) af fartejet (8) ved at
bruge hejseindretningen, eller at genstanden (9) flyttes fra deekket (13) af far-
tajet (8) til platformen (6) ved at lafte den fra deekket (13) af fartgjet (8) ved
hjeelp af hejseindretningen, flytte genstanden (9) mod tarnet (2) ved at frigive
treekmidlet (14) fra en tilstand med maksimal afbgjning til en tilstand med mi-
nimal afbajning og seenke genstanden (9) pa platformen (6) ved at bruge hej-

seindretningen.

3. Fremgangsmade ifelge krav 1, kendetegnet ved, at genstanden (9) flyttes
fra en haengende position, hvor genstanden (9) heaenger fra nacellen, der er
forbundet med en yderligere hejseindretning, til deekket (13) af fartgjet (8) ved
at placere den med en afstand over platformen (6) ved hjeelp af hejseindret-

ningen, fierne en spaending fra den yderligere hejseindretning, afb@je genstan-
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den (9) mod fartgjet (8) ved at treekke treekmidlet (14) fra en tilstand med mi-
nimal afbgjning til en tilstand med maksimal afbgjning og seenke genstanden
(9) pa deekket (13) af fartejet (8) ved at bruge hejseindretningen,

eller

at genstanden (9) flyttes fra deekket (13) af fartgjet (8) til platformen (6) ved at
lofte den fra deekket (13) af fartejet (8) ved hjeelp af hejseindretningen, flytte
genstanden (9) mod tarnet (2) ved at frigere treeskmidlerne (14) fra en tilstand
med maksimal afbgjning til en tilstand med minimal afbgjning, ved at forbinde
genstanden (9) med den yderligere hejseindretning og flytte genstanden (9) til
den haengende position, hvor den heenger fra nacellen, ved frigerelse af hej-

seindretningen og opspeending af den yderligere hejseindretning.

4. Fremgangsmade ifalge et af de foregaende krav, kendetegnet ved, at
der anvendes mindst et fikseringssted (16), der er placeret ved en nacelle (3)

af vindmellen (1), der er anbragt oven pa tarn (2) af vindmallen (1).

5. Fremgangsmade ifalge krav 4, kendetegnet ved, at der anvendes en kran,

der er anbragt i eller ved nacellen (3), som mindst et fikseringssted (16).

6. Fremgangsmade ifalge krav 4 eller 5, kendetegnet ved, at en periferisk po-
sition af genstanden (9) i forhold til platformen (6) og/eller deekket (13) af far-

tojet (8) justeres ved en krgjning af nacellen (3).

7. Fremgangsmade ifglge et af de foregaende krav, kendetegnet ved der som

hejseindretning anvendes et elektrisk aktiveret keedehejseveerk (11).

8. Fremgangsmade ifelge et af de foregadende krav, kendetegnet ved,
at treekmidlet (14) styres af mindst en rammekonstruktion (15), der er anbragt
pa deekket (13) af fartejet (8), og som holder traekmidlet (14) pa afstand af
deekket (13) af fartgjet (8).
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9. Fremgangsmade ifelge krav 8, kendetegnet ved, at der som treekmiddel
(14) anvendes et eller flere reb og/eller kabler, der er koblet til mindst et spil
(17), hvor det mindst ene spil (17) er koblet til rammekonstruktionen (15) og/el-
ler deekket (13) af fartgjet (8).

10. Fremgangsmade ifalge krav 9, kendetegnet ved, at det ene eller flere reb
ogl/eller kabler feres af mindst et remskivearrangement (34) af rammeelemen-
tet (15).

11. Fremgangsmade ifglge et af de foregéende krav, kendetegnet ved,
at genstanden (9) omfatter mindst et koblingsmiddel (12) pa oversiden (18)
deraf, eller at mindst et koblingsmiddel (12) er anbragt pa og fastgjort til en
overside (18) af genstanden (9), hvor hejseindretningen og treekmidlet (14) er
koblet til genstanden (9) ved at fastgere dem til det mindst ene koblingsmiddel
(12).

12. Fremgangsmade ifelge et af de foregéende krav, kendetegnet ved, at der
pa en underside (22) af genstanden (9) fastgeres mindst et opretningsmiddel
(23), hvor en rotationsorientering af den lgftede genstand (9) justeres ved

hjeelp af det mindst ene opretningsmiddel (23) .

13. Fremgangsmade ifelge et af de foregaende krav, kendetegnet ved, at der

som genstand beveaeges en transformatorenhed af vindmeallen (1).

14. Rammekonstruktion, der anvendes til sammenkobling af et treekmiddel
(14), der er indrettet til at blive anvendt i en fremgangsmade ifelge et af de
foregaende krav, omfattende et rammeelement (29), hvor rammeelementet
(29) omfatter et A-formet eller et H-formet eller et trapezformet tveersnit og en
fikseringsindretning (32), hvor fikseringsindretningen (32) er fastgjort eller kan

fastgares til mindst én fragtcontainer (33).
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15. Rammekonstruktion ifalge krav 14, kendetegnet ved, at rammekonstruk-
tionen (15) omfatter mindst et remskivearrangement (34) og/eller mindst et spil
(17).
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