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(57) ABSTRACT

Provided is a platform positioning system including a plat-
form and an elevator, wherein a cabin of the elevator is
movable along a wall segment of a building, wherein the
platform positioning system further includes a first attach-
ment mechanism for releasably attaching the platform to the
cabin, wherein the motion of the cabin and the platform are
coupled to each other when the platform is attached to the
cabin, and a second attachment mechanism for releasably
attaching the platform to the wall segment.
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PLATFORM POSITIONING SYSTEM,
METHOD OF OPERATING A PLATFORM
POSITIONING SYSTEM, AND WIND
TURBINE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to EP Application
No. 18215286, having a filing date of Dec. 21, 2018, the
entire contents of which are hereby incorporated by refer-
ence.

FIELD OF TECHNOLOGY

[0002] The following relates to a platform positioning
system comprising a platform and an elevator, wherein a
cabin of the elevator is movable along a wall segment of a
building. Embodiments of the invention further concern a
method for operating such a system and a wind turbine.

BACKGROUND

[0003] In buildings, especially in towers of wind turbines,
platforms for maintenance and/or access purposes are typi-
cally provided in the interior of the building, wherein the
platforms are attached to the wall of the building at prede-
termined positions. Thus, the platforms typically provide a
level-like structure within the tower, wherein usually an
elevator is used to access the platforms and/or the nacelle.
Hence, maintenance work can only be performed on pre-
defined positions, namely at the position where the plat-
forms are located. Additionally, such platform systems are
typically rather complex and expensive to produce and to
install, and the traditional platform systems have to fulfill
relatively high safety requirements.

SUMMARY

[0004] An aspect relates to provide an enhanced concept
of a platform system allowing more flexibility.

[0005] An aspect relates to a platform positioning system
as initially described is characterized in that the platform
positioning system further comprises a first attachment
means for releasably attaching the platform to the cabin,
wherein the motion of the cabin and the platform are coupled
to each other when the platform is attached to the cabin, and
a second attachment means for releasably attaching the
platform to the wall segment.

[0006] In other words, the platform can be coupled to the
cabin by attaching the platform to the outside of the cabin
via the first attachment means, wherein the elevator acts as
an transportation means for the platform, which, in this case,
is not fixed to any wall segment.

[0007] The elevator typically comprises the cabin, which
can be connected to a driving means, e.g. to an electric
motor, e.g. by ropes. The driving means can be located on
the top or bottom of the building. Furthermore, the cabin of
the elevator can be guided along guiding means, for instance
a rail, defining the moving path of the cabin. The guiding
means can also serve as or be a ladder, especially a fire
ladder or generally a ladder to be used in an emergency.
Although the moving track of the cabin is vertical, it is also
possible that the moving track can be more complex, e.g.
diagonal or even curved. It is also possible that the platform
and the cabin are located at least partly on the outside of the
building.
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[0008] Ifthe platform is attached to the cabin, the platform
can be moved together with the cabin to a certain, in
particular predetermined, position where the platform is
required because e.g. maintenance work on the building or
on interiors of the building or the like has to be done or the
platform is to be provided as an access means, for example
to the nacelle. Once the unit consisting of the platform and
the cabin has reached this position, the platform is attached
to the wall segment via the second attachment means and
then detached from the cabin. In this state, the maintenance
work and/or access can be performed from the platform and
the elevator or the cabin, respectively, can be used as usual,
i.e. independently from the platform. If the maintenance is
finished, after the cabin has been moved to the platform
again, in particular taking a predetermined relative position
to the platform, the platform can be attached to the cabin via
the first attachment means and can be detached from the wall
segment. The platform positioning system is then again in
the state where the position of the platform can be changed
by moving the cabin of the elevator, respectively.

[0009] A plurality of first attachment means and/or second
attachment means available at each attachment position
along the wall segment is provided to ensure a safe attach-
ment of the platform to the cabin and/or the wall segment.
[0010] There can be at least one predefined position along
the moving track of the cabin, where the platform can be
attached to the wall segment by the second attachment
means, in particular providing at least one counterpart for
platform-side portions of the second attachment means. A
plurality of such positions are provided allowing the plat-
form to be positioned on several locations in or on the
building. It is also possible that the platform can be attached
at any position along the moving track of the cabin, i.e. that
there is an infinite number of positions, where the platform
can be attached to the wall segment by the second attach-
ment means, which are thus configured to work without
explicit counterpart or interact with a counterpart at least
essentially continuously provided on the wall segment. The
position where the platform is attached to the wall segment
can be chosen with respect to locations where maintenance
work is required or access means are to be provided.
[0011] Hence, the movable platform according to embodi-
ments of the present invention is configured to replace or
complement traditional platform systems comprising one or
several permanently installed platforms, which are attached
to the wall segment permanently in a fixed position. Instead
of several platforms located on a fixed position, the platform
according to embodiments of the present invention can be
moved along the wall segment and can be brought to the
position where the platform is desired. This results in a clear
simplification compared to traditional platform systems,
since the elevator is used in a synergetic way to act, on the
one hand, as a transportation means for the platform and, on
the other hand, (as usual for elevators) as a transportation
means for staff, tools, work equipment or the like. The
platform positioning system may also provide additional
flexibility regarding the positioning of platforms and in
dimensioning free space along the wall.

[0012] Basically, the platform positioning system can be
used in buildings like, e.g. chimneys, silos, skyscrapers or
the like. In a exemplary embodiment the building is a tower
and the platform is a working platform within the tower,
wherein the tower is the tower of a wind turbine. The cabin
of the elevator, respectively, is typically located within the
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tower. The wind turbine can comprise a nacelle on top of the
tower, which is typically accessible from the ground level
directly or indirectly via the elevator. The nacelle can encase
electric components of the wind turbine like a generator or
the like and a hub for rotor blades is attached to the nacelle.
The driving means of the elevator can be located within the
nacelle or on the top or the bottom of the tower.

[0013] In the case that the building is a tower of a wind
turbine, at least one position where the platform can be
attached to the wall segment can comprise or be a position
where tubular tower segments are attached to each other,
since these wall sections are attached to each other typically
by flange- or collar-like structures. These structures can be
used together with or as a part of the second attachment
means to attach the platform to the wall segment. Details
concerning this will be described in the following.

[0014] In an exemplary embodiment of the invention, the
connection provided by the first attachment means and/or
the second attachment means is a pin connection. Alterna-
tively, the connection can be a magnetic connection and/or
a clamp connection. If the connection provided by the first
attachment means and/or the second attachment means is a
magnetic connection and/or a clamp connection, it is pos-
sible that the platform can not only be attached in discrete
positions along the moving track but can be also clamped at
any position of, for example, a clamping rail extending
along the moving track of the platform or at any position
where material for sufficiently strong magnetic interaction is
present, respectively. It is noted that wall segments of
buildings, in particular towers of wind turbines, may contain
magnetic materials which can be suitable for magnetic
attachment.

[0015] If the connection provided by the first attachment
means and/or the second attachment means is a pin connec-
tion, the first attachment means and/or the second attach-
ment means can be or can comprise at least one controllably
retractable pin, wherein the pin is located at the platform.
The pin can be a cylindrical rod or bar made of metal or
another suitable material comprising a sufficient mechanical
stability. The pin being retractable also means that it is
furthermore movable out. The retraction and moving out of
the pin happens via a motion of the pin along its longitudinal
axis. The controllable in and out movement of the pin may
be effected by a corresponding actuator.

[0016] The first attachment means and/or the second
attachment means can comprise one single pin or a plurality
of pins. In an exemplary embodiment a plurality of first
attachment means and/or second attachment means is pro-
vided. Hence, if in the following the word pin or attachment
means is used in singular, it has to be understood in plural
as well and vice versa.

[0017] The first attachment means and or the second
attachment means can be in an attaching state, where the at
least one pin is moved out, and in a detaching state, where
the at least one pin is retracted. In the attaching state, the first
attachment means attaches the platform to the cabin, and in
the detaching state, the platform and the cabin are not
attached to each other. In analogy to this, in the attaching
state, the second attachment means attaches the platform to
the wall segment, and in the detaching state, the platform
and the wall segment are not attached to each other.
[0018] The automatic movement of the pin can be pro-
vided by the electromechanical actuator applying a force to
the pin leading to a movement of the pin. The electrical
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power supply of the actuator can be provided by an electrical
connection established via the first attachment means and/or
the second attachment means. However, since the electrical
power supply provided by the second attachment means may
lead to the need of a rather complex system of cables to all
positions, where the platform can be attached to the wall
segment, it is additionally or alternatively possible that the
electrical power supply of the actuator is provided by an
electrical connection established via the first attachment
means. To supply the actuator by electrical power while the
platform is attached to the wall segment and not attached to
the cabin, or as a general power supply strategy, a storage
battery can be provided on the platform. The storage battery
can be charged when the platform is attached to the cabin
and the electrical connection is established by the first
attachment means. For the case that the storage battery is
empty (e.g. after the platform has been detached from the
cabin for a long time), it can be further possible to move the
pins manually.

[0019] In addition to the force applied to the pin by the
actuator, a restoring force applied to the pin by a component,
e.g. by a spring or the like, can be provided forcing the pin
into the position where the respective attachment means is in
the attaching state. In this embodiment, the actuator can only
apply a force to the pin when the respective attachment
means has to be brought into or left in the detached state.
Thus, if a failure of the platform positioning system occurs,
e.g. if the actuator fails, the pin automatically moves out
bringing the respective attachment means into the attaching
state. Hereby it can be avoided, even if a malfunction of a
platform positioning system occurs, that both the first attach-
ment means and the second attachment means are in the
detaching state resulting in an accident where the platform
falls down.

[0020] Additionally, a mechanical pin fastener can be
provided holding the pin against the force of the spring
retracted, e.g. for avoiding the actuator permanently con-
suming electric power holding the pin retracted when the
platform positioning system is not in operation and the
platform is thus in a position, where the respective attach-
ment means or pin has to be in the detached state or retracted
permanently.

[0021] Although the pins of the first attachment means
and/or the second attachment means are assumed to be
located at the platform hereafter, it is also possible that the
pins are located on the wall segment and/or the cabin of the
elevator.

[0022] In an exemplary embodiment of the invention, the
attachment by the first attachment means and/or the second
attachment means is provided by the pin engaging into a
blind hole, located on an opposite side with respect to the
location of the pin. In the case that the first attachment means
comprises the at least one pin located on the platform, the
respective blind hole is located on the cabin. The blind hole
can be provided directly in the wall of the cabin, but there
can also be a component located on the cabin providing the
blind hole. The attachment by the respective attachment
means is provided by inserting or, in other words, engaging
the pin into the blind hole.

[0023] Assuming that the second attachment means com-
prises the at least one pin located at the platform, the
respective blind hole is located on the wall segment. The
blind hole can be provided directly in the wall segment, or
there can be a component attached to the wall segment
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providing the blind hole, alternatively. There can be several
positions on the wall segment along the moving track of the
cabin comprising a blind hole each for each pin, wherein
each position defines a position where the platform can be
attached to the wall segment.

[0024] Additionally or alternatively to a blind hole, the
attachment can be provided by the pins resting on a respec-
tive support section. Assuming the pins or the second
attachment means, respectively, are provided on the plat-
form, the support section can be the flange- or collar-like
structures where the wall sections of the tower are attached
to each other. In this case, the pins move out while it is
located slightly above one of the flange- or collar-like
structures. Lowering the platform leads the pins and thus the
platform to rest on the support area, i.e. on the flange- or
collar-like structure and being held there by gravity.

[0025] In an exemplary embodiment of the invention, the
first attachment means is configured to attach the platform to
a lateral section of the cabin, on at least one side wall of the
cabin, and/or to a top section and/or a bottom section of the
cabin. Assuming that the first attachment means attach the
platform to the lateral section of the cabin, the platform is
attached to a section at about half height of the cabin. To
ensure a stable attachment between the cabin and the plat-
form, the cabin of the elevator can be at least partly
surrounded by the platform. In this case, the pin connection
provided by the first attachment means is provided by pins
on the platform, wherein the respective blind holes are
provided at the intermediate section of the wall of the cabin.

[0026] In the case that the first attachment means is
configured to attach the platform to a bottom section of the
cabin, a door of the cabin leads directly onto the platform,
assuming the platform is attached to the cabin by the first
attachment means. In this embodiment, the first attachment
means can be or can comprise pins on the platform, wherein
the respective blind holes can be provided at the bottom
section, for example the floor plate, of the cabin.

[0027] In the case that the first attachment means is
configured to attach the platform to a top section of the
cabin, the first attachment means can be or can comprise the
pins on the platform. The respective blind holes can be
provided at the top section, for example the ceiling plate, of
the cabin.

[0028] The platform comprises an opening through which
the cabin is movable, wherein the opening is a through hole
or a lateral recess. Without the opening, the range of motion
of'the cabin of the elevator, respectively, would be limited by
the position of the platform. In an extreme case, the cabin
cannot move at all, e.g. if the cabin is located above the
platform and the platform is positioned at the uppermost
position of the tower. To avoid this problem the cabin can
move through the through hole and thus the range of motion
for the cabin is not limited by the position of the platform.
Hence, the elevator can be used without any constraints. The
rim of opening may, of course, define where the first
attachment means interact to provide attachment of the
platform to the cabin.

[0029] In this embodiment, it is further possible to allow
access to the platform by the cabin of the elevator indepen-
dently from the current position of the platform. For this
purpose, the cabin can move to the upper side of the platform
where the staff can than access the platform via the door of
the cabin of the elevator.
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[0030] Seen from above, that is, in a horizontal plane, the
opening can be located in the middle of the platform, but
also on any other position of the platform. For example, if
the cabin moves along directly along the wall segment, the
through hole can also be on the side of the platform in form
of a lateral recess or the like.

[0031] For the case, that the cabin approaches the platform
to move through the opening, a warning signal, e.g. a
warning light or sound or the like, can be turned on to warn
the staff on the platform to be careful while the cabin moves
through the opening to avoid accidents. For this purpose, a
railing or the like can be provided around the opening.
[0032] The platform may comprise further openings, for
example for a fire ladder or other components located in the
interior of the tower.

[0033] In a exemplary embodiment of the invention the
platform positioning system comprises a control unit,
wherein the control unit is configured to switch the platform
positioning system between a first operational state, wherein
the platform and the wall segment are disconnected and the
platform is attached to the cabin and a second operational
state, wherein the platform and the cabin are disconnected
and the platform is attached to the wall segment. In other
words, the control unit is configured to switch the platform
positioning system between the first operational state, where
the platform is attached at a fixed position of the wall
segment, and the second operational state, where the plat-
form is moved by the elevator. For this purpose, the control
unit generates control commands for the first attachment
means and for the second attachment means, or the corre-
sponding actuators, respectively. The control unit ensures
that the platform is attached to the cabin and/or to the wall
segment at any time, or, in other words, that there is no
situation where both attachment means are in a detached
state leading to the platform falling down. For the case, that
the attachment means comprise pins, the control unit
ensures, that at any time the pins of the first attachment
means and/or the second attachment means are moved out.
[0034] The control unit may be configured to switch the
platform positioning system between the first operational
state and the second operational state with regard to a
position information concerning the relative position
between the platform and the cabin and/or the wall segment,
wherein the position information depends on sensor data
measured by a position sensor, wherein the control unit is
connected to the position sensor. In other words, the position
sensor detects if the relative position between the platform
and the cabin of the elevator or the platform and the position
on the wall segment, where the platform can be attached,
allows engagement of the respective attachment means, in
particular if interacting components of the respective attach-
ment means are directly opposed to each other, such that an
activation of the first and/or the second attachment means, or
their respective actuators, will lead to the respective attach-
ment. In the case of a pin connection as the first attachment
means and the second attachment means, the position sensor
data measures the relative position between the pin and the
blind hole, wherein the pin is not moved out if there is no
blind hole opposite to the pin or, in other words, if the
platform is not in an attachable position.

[0035] An attachment means sensor connected to the
control unit can be provided to measure whether an attach-
ment process has been successful to avoid the other attach-
ment means to be detached if this is not the case.
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[0036] In an embodiment of the invention the control unit
can be configured to switch the platform positioning system
between the first operational state and the second operational
state with regard to an operation information, wherein the
operation information depends on a control command gen-
erated by a user via an operating device. The control
command therefore might trigger a change of the first
operational state to the second operational state and vice
versa. A typical situation where the user generates a control
command triggering the change of the operational state
might be, for example, if the user finished the maintenance
work at one position and wants to start working at another
position within the tower. The user-generated control com-
mand may, however, also provide operating information
resulting in automatic control of the platform positioning
system to reposition the platform. For example, a user may
choose a new position along the wall segment for the
platform as control command, such that the control unit may
control the elevator to position the cabin at the platform,
attach the platform to the elevator using the first attachment
means, detach the platform at the old, current position,
control the elevator to transport the platform to the new
position and attach the platform there by correspondingly
controlling the second attachment means.

[0037] In all cases a detections means surveilling the
platform for persons and/or objects may be implemented,
such that transport of the platform only takes place if no
persons and/or objects are present on the platform. In this
case, increased safety is provided. Of course, other condi-
tions may be provided for moving the platform from a
current position to the new condition, for example not
persons being located below the platform or in the move-
ment area.

[0038] In addition, the control unit can be configured to
control the operation of the elevator with regard to an
elevator information, wherein the elevator information
depends on a control command generated by the user via the
same or an additional operating device. Thus, the operating
device allows the user not only to control whether the
platform is attached to the wall segment or the cabin, but
also the operation of the elevator.

[0039] In a exemplary embodiment, the operating device
can be located within the cabin and/or on the platform,
and/or it can be provided that the operating device is a
remote device, which is wirelessly connected to the control
unit. There can be several operating devices provided on
several positions of the platform positioning system. For
example, a first operating device can be provided on the
basement, a second operating device can be provided in the
nacelle, a third operating device can be provided on the
platform and a fourth operating device can be provided in
the cabin of the elevator. In this case, the user can control the
operation of the platform positioning system from all these
locations. The remote operating device, which is connected
to the control unit wirelessly, can be a smartphone with a
respective application (app) installed.

[0040] In another embodiment of the invention, a safety
device, in particular a fence or a net or a plate, is positioned
on the bottom side of the platform to catch objects falling
down from the platform. This can be relevant especially in
the case when there is a gap between the platform and the
wall segment or if there are other openings of the platform,
through which a person or something else could possibly fall
down.
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[0041] Furthermore, embodiments of the present inven-
tion relate to a method for operating a platform positioning
system with a platform and an elevator, wherein the trans-
portation of the platform by a cabin of the elevator moving
along a wall segment of a building includes the following
steps:
[0042] attaching the platform to the cabin by a first
attachment means,
[0043] moving the cabin together with the platform to a
position where the platform is desired,
[0044] attaching the platform to the wall segment by a
second attachment means, and
[0045] disconnecting the platform and the cabin.
[0046] Assuming the platform is located in a position in
the tower where it is not required at the moment, the cabin
can be brought to the position of the platform. Then, the
platform is attached to the cabin by the first attachment
means and, after this, the second attachment means attaching
the platform to the wall segment can be brought into the
detached state. In the next step, the cabin, together with the
platform, moves to the other position where the platform is
desired. In this position, the platform is attached to the wall
segment by the second attachment means and finally the first
attachment means disconnects the platform and the cabin. If
the platform is then required at another position, the method
start from the beginning.
[0047] In addition, embodiments of the present invention
relate to a wind turbine comprising a platform positioning
system as described above.
[0048] Concerning the installation process of a wind tur-
bine comprising a platform positioning system according to
embodiments of the present invention, in a first step, the
platform is placed in a flange area if the tower is installed in
sections. The flange area is the joint area between two
sections of the tower and usually has flange- or collar-like
structure. After the tower is installed on the foundation, a
person on a rope gets access to the joint area to fasten bolts
connecting the tower sections. After this, the nacelle is
mounted and secured to the tower, wherein in the bottom of
the nacelle, or the top tower section, the wires of the elevator
are already pre-installed. In an exemplary alternative, a
pre-mounted ladder system used as a guiding track for the
elevator can be provided. In a next step, the wires are
lowered down, where they are attached and tensioned to the
elevator.
[0049] In the case of an emergency, a battery powered
crane can be used to access the nacelle, wherein the elevator
or the cabin, respectively, is controlled to move downwards
with a controlled speed without external power.
[0050] All features of the platform positioning system
according to embodiments of the present invention and the
explained advantages also apply to the method and the wind
turbine according to embodiments of the present invention.

BRIEF DESCRIPTION

[0051] Some of the embodiments will be described in
detail, with reference to the following figures, wherein like
designations denote like members, wherein:

[0052] FIG. 1 shows an embodiment of a wind turbine
according to the present invention in a first operational state;
[0053] FIG. 2 shows the wind turbine of FIG. 1 in an
intermediate operational state;

[0054] FIG. 3 shows the wind turbine of FIG. 1 in second
operational state;
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[0055] FIG. 4 shows a flow chart of a method according to
the present invention;

[0056] FIG. 5 shows a detailed view of a section of the first
attachment means in the wind turbine of FIG. 1;

[0057] FIG. 6 shows the detailed view of FIG. 5 of the first
attachment means being in another state;

[0058] FIG. 7 shows a detailed view of a section of the
second attachment means the wind turbine of FIG. 3; and
[0059] FIG. 8 shows the detailed view of FIG. 7 of the
second attachment means being in another state.

DETAILED DESCRIPTION

[0060] A wind turbine 1 comprises a platform positioning
system 2 according to embodiments of the present invention.
The platform positioning system 2 is provided within a
tower 3 of the wind turbine 1. FIGS. 1, 2 and 3 show a
longitudinal sectional view through a section of the tower 3.
Although the embodiment shown in FIG. 1 is the wind
turbine 1, the platform positioning system 2 basically can
also be used in other buildings like chimneys, silos, sky-
scrapers or the like.

[0061] The wind turbine 1 further comprises a nacelle (not
shown), which is located on top of the tower 3. Within the
nacelle, electric components, e.g. a generator etc., are pro-
vided. A hub comprising rotor blades (both also not shown)
of the wind turbine 1 is attached to the nacelle.

[0062] The platform positioning system 2 comprises a
platform 4 and an elevator 5, wherein the elevator 5 com-
prises a cabin 6, which is connected to an electric motor (not
shown) by a rope 7. The electric motor is provided to move
the cabin 6 along a vertical direction within the tower 3 of
the wind turbine 1. The electric motor is positioned on top
of the tower 3 or within the nacelle.

[0063] The platform positioning system 2 further com-
prises four first attachment means 8 for releasably attaching
the platform 4 to the cabin 6 and four second attachment
means 9 for releasably attaching the platform 4 to a wall
segment 10 of the tower 3. The number or the first attach-
ment means 8 and the second attachment means is only
exemplary and can differ from four. As shown in FIG. 1,
where the platform positioning system 2 is in a first opera-
tional state, in which the platform 4 is attached to the cabin
6 of the elevator 5 by the first attachment means 8 and not
attached to the wall section 10, the motion of the cabin 6 and
the platform 4 are coupled to each other. Hence, the elevator
5 or the cabin 6, respectively, acts as a transportation means
for the platform 4.

[0064] In a second operational state of the platform posi-
tioning system 2, as shown in FIG. 2, the platform 4 is
attached to the wall segment 10 by the second attachment
means 9 in a position, where work, e.g. for maintenance
concerning the tower 3 or the interior of the tower 3, has to
be done. In addition, in the second operational state of the
platform positioning system 2 the platform 4 is not attached
to the cabin 6. In the second operational state, staff can be
on the platform 4 to perform the maintenance work or for
other purposes. Since the platform 4 is typically not attached
to the cabin 6 while it is attached to the wall section 10, the
elevator 5 can be used independently from the position of the
platform 4 in this operational state, in particular to transport
staff and/or equipment to the platform 4 or other places
inside the tower 3.

[0065] In contrast to traditional platform systems, where
several non-portable platforms are attached to the wall
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segment 10 within the tower, the platform 4 of the wind
turbine 1 can be moved together with the cabin 6 to a
position where the platform 4 is required for, e.g. mainte-
nance work or the like. Maintenance work can thus be
performed not only on pre-defined positions, where perma-
nently installed platforms would be installed, and/or without
using additional climbing equipment, but can be basically
performed at any position where the platform 4 can be
attached to the wall segment 10 by the second attachment
means 9. Thus, the platform positioning system 2 is much
simpler and more flexible compared to traditional platform
systems, especially with respect to the simplification of
maintenance work.

[0066] FIG. 3 shows an intermediate operational state
regarding the first and the second operational state, where
the platform 4 is attached to the cabin 6 by the first
attachment means 8 and to the wall segment 10 by the
second attachment means 9. Details regarding the situation
shown in FIG. 3 will be described later.

[0067] FIG. 4 shows a flow diagram of a basic method for
operating the platform positioning system 2. In a first step
S1, the cabin 6 is moved to the platform 4. In other words,
in step S1 the platform 4 and the cabin 6 are brought into a
relative position to each other, in which they can be attached
by the first attachment means 8. In a step S2, the platform
gets attached to the cabin 6 by the first attachment means 8
and, after this has been successfully completed, detached
from the wall segment 10 by the second attachment means
9. In a third step S3, as shown in FIG. 1, the platform 4
moves together with the cabin 6 to a position where the
platform 4 is desired. After the platform 4 and the cabin 6
have reached this position, the platform 4 is attached to the
wall segment 10 by the second attachment means 9 in a step
S4. In the next step S5, the platform 4 is disconnected from
the cabin 6 by detaching the first attachment means 8. FIG.
2 shows the situation of the platform positioning system 2
while the steps S4 and S5 are executed. After step S5 has
finished, in a step S6 the elevator 5 can be operated
independently from the position of the platform 4 as shown
in FIG. 3. As soon as the platform 4 is required in another
position, the method starts again with step S1.

[0068] Next, the first attachment means 8 will be
described in more detail. The first attachment means 8 are
positioned on the edge of a rectangular opening 11 of the
platform 4. An enlarged view of the left-side first attachment
means 8 of FIG. 1 is shown in FIGS. 5 and 6. In the present
embodiment, the first attachment means 8 is exemplarily a
pin 12 which is located at the platform 4. The pin 12 is a
cylindrical rod or bar made of metal, wherein the pin 12 is
automatically retractable. The motion of the pin 12, i.e. the
retraction and the moving out, happens along the longitu-
dinal axis of the pin 12.

[0069] The first attachment means 8 can be in an attaching
state (FIG. 5), wherein the pin 12 is moved out, and in a
detaching state (FIG. 6), wherein the pin 12 is retracted. In
the attaching state, the pin 12 attaches the platform 4 to the
cabin 6 meaning that the platform positioning system 2 can
be operated in the first operational state.

[0070] The attachment provided by the first attachment
means 8 is provided by the pin 12 inserted into a blind hole
13 within a top section 14, in particular within a ceiling
panel 15 of the cabin 6. Alternatively, a separate component
comprising the blind hole 13 can be attached to the cabin 6.
The insertation of the pin 12 into the blind hole 13 blocks a
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vertical motion of the platform 4 with respect to the cabin 6,
i.e. the vertical motions of the platform 4 and the cabin 6 are
coupled to each other.

[0071] In the detaching state as shown in FIG. 6, wherein
the platform positioning system 2 can be operated in the
second operational state, the platform 4 and the cabin 6 are
not attached. In this state, the pin 12 is retracted allowing the
cabin 5 to move vertically independently from the platform
4.

[0072] An automatic movement of the pin 12 is provided
by an electromechanical actuator 16 applying a force to the
pin 12 leading to the respective movement of the pin 12.
Although basically the electrical power supply of the actua-
tor 16 can be provided by an electrical connection estab-
lished via the first attachment 8 and the second attachment
means 9, it is provided only by an electrical connection
established via the first attachment means 8, since the
electrical power supply provided by the second attachment
means 9 would lead to the need of a rather complex system
of cables to all positions, where the platform 4 can be
attached to the wall segment 10. To supply the actuator 16
by electrical power while the platform positioning system 2
is in the second operational state, a storage battery (not
shown), which can be charged when the platform 4 is
attached to the cabin 6, can be provided on the platform 4.

[0073] Exemplarily, a spring 17 is connected to the pin 12
on its one side and on the platform 7 on its other side. Thus,
the spring 17 applies a force to the pin 12 leading the pin 12
to move into the position where it is moved out, i.e. the
spring 17 forces the first attachment means 8 into the
attaching state. Therefore, the force applied by the actuator
16 to the pin 12 has to be greater than the force applied by
the spring 17 to bring the first attachment means 8 into the
detaching state. If a failure of the platform positioning
system 2 occurs, e.g. leading to a malfunction of the actuator
16, the spring 17 automatically brings the first attachment
means 8 into the attaching state. This ensures that, even if a
failure of the platform positioning system 2 occurs, the
platform 4 cannot be detached from the cabin 6 leading to an
accident where, in the worst case, the platform 4 falls down.

[0074] To avoid the actuator 16 permanently consuming
electric power holding the pin 12 retracted when the plat-
form positioning system 2 is not in operation and the
platform 4 might be in a position, where the first attachment
means 8 or pin 12 has to be in the detached state or retracted
permanently, a mechanical pin fastener (not shown) is
provided holding the pin 12 against the force of the spring
17 retracted.

[0075] Although in the embodiment the platform 4 is
attached to the top section 14 of the cabin 6, the platform 4
can alternatively be attached to the cabin 6 on a lateral
section 26, which is a side wall 27 of the cabin 6, or to a
bottom section, e.g. a floor panel of the cabin 6. In all these
embodiments, either blind holes directly at these compo-
nents or separate components with blind holes, which are
attached to the top section 14, to the lateral section 26 and/or
to the bottom section, can be used to interact with the first
attachment means 8. An advantage of attaching the cabin 6
to the bottom section of the cabin 6 is, that, if the platform
positioning system 2 is in the first operational state, where
the platform 4 is attached to the cabin 6, the platform 4 can
be accessed from the cabin 6 quite easily just by opening a
door (not shown) of the cabin 6.
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[0076] Next, the second attachment means 9 will be
described in more detail. The second attachment means 9 are
located on the outer rim of the disk-shaped platform 4 and
are distributed equally around the circumference of the
platform 4. An enlarged view of the left second attachment
means 9 of FIG. 3 is shown in FIGS. 7 and 8. Exemplarily,
the second attachment means 9 comprises a pin 18 which is
located at the platform 4. The pin 18 is, like the pin 12, a
cylindrical rod or bar made of metal, wherein the pin 18 is
automatically retractable.

[0077] Like the first attachment means 8, the second
attachment means 9 can be in an attaching state (FIG. 7),
where the pin 18 is moved out, and in a detaching state (FIG.
8) where the pin 18 is retracted. In the attaching state, the pin
18 attaches the platform 4 to the wall segment 10, meaning
that the platform positioning system 2 can be operated in the
second operational state. The attachment provided by the
second attachment means 9 by the pin 18 differs from the
attachment provided by the first attachment means 8 in this
embodiment. Instead of getting inserted into a blind hole, the
pin 18 rests on a support section 19 of the wall segment 10.
The resting of the pin 18 on the support section 19 blocks a
vertical motion of the platform 4 with respect to the wall
segment 10, i.e. the platform 4 cannot fall down if the pins
18 are moved out.

[0078] An electromechanical actuator 20 and a spring 21
is also provided for the second attachment means 9 based on
the same principles and fulfilling the same function as the
electromechanical actuator 16 and the spring 17 of the first
attachment means 8.

[0079] Next, the support section 19 will be described in
greater detail. Although basically also a component attached
to the wall segment 10, optionally with a blind hole or just
a horizontal area to interact with the pin 18, would be
suitable for this purpose, here a constructional feature of the
tower 3 of the wind turbine 1 is used. The tower comprises
several tubular tower segments 22, 23, 24. Two adjacent
tower segments 22, 23, 24 are attached to each other on
flange- or collar-like structures 25 at their axial ends by
fasteners (not shown) like bolts with nuts or the like. Since
the radial cross section of the tower is reduced in the area of
the flange- or collar-like structures 25, the upper areas of the
flange- or collar-like structures 25 are used as the support
section 19 providing pre-defined positions, where the plat-
form 4 can be attached to the wall section 10. Hence, no
further components are required to provide the attachment of
the platform 4 and the wall section 10 by the pin 18.
Although in FIGS. 1, 2, 3 the tower 3 consists only of three
tubular tower segments 22, 23, 24, the number of tubular
tower sections can of course differ from three.

[0080] In this embodiment, the platform 4 can be attached
to the wall section 10 in all positions where two of the tower
sections 22, 23, 24 abut on each other. For this purpose, the
platform 4 can be moved to a position right above the flange-
or collar-like structures 25 by the cabin 5 while the first
attachment means 8 attach the platform 4 to the cabin 5. The
pins 18 of the second attachment means 8 can be moved out
and the platform 4 can be lowered leaving the pins 18 and
thus the platform 4 resting on the flange- or collar-like
structure 25. To provide more positions where the platform
4 can be attached to the wall section 10, further components
attached to the wall segment 10, optionally with a blind hole
or a horizontal area to interact with the pin 18, can be
attached to the wall section 10.
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[0081] Alternatively, a blind hole rail comprising a plu-
rality of blind holes with a distance of, for example, 1 meter
to each other can be provided in the tower 3 extending along
the longitudinal axis of the tower 3 to provide a plurality of
pre-defined positions along the wall segment 10, where the
platform 4 can be attached.

[0082] Even though, in the embodiment described above,
the attachment provided by the first attachment means 8 and
the second attachment means 9 is based on pins 12, 18, these
connections could alternatively or additionally provided by
magnetic and/or clamp connections. In this case, a rail or the
like extending along the longitudinal axis of the tower 3 can
be used to interact with the second attachment means 9
leading to the advantage that the platform 4 can be attached
to the wall section 10 via the rail on any desired position
along the rail.

[0083] Another optional aspect of embodiments of the
present invention concern the opening 11 of the platform,
which is a through hole. The radial cross section of the
opening 11 matches the cross section of the cabin 6 allowing
the cabin 6 to pass through the opening 11, when the
platform 4 is not attached to the cabin 6. This allows the
elevator 5 to be operated completely independently of the
position of the platform 4. If the cabin 6 is located at a
position beneath the platform 4, the rope 7 passes through
the opening 11. Assuming a person wants to get into the
nacelle of the wind turbine 1 starting from the ground level,
the person can enter the cabin 6 of the elevator 5 at the
ground level, the cabin 6 can then be lifted upwards, passing
through the opening 11 of the platform 4 (which is, in this
case in the second operational state, i.e. attached to the wall
segment 10), and finally reaching the nacelle. Similar to this,
the platform 4 can be reached by the cabin 6. To this end, the
cabin 6 can be moved to a position in which the floor of the
cabin 6 is leveled with the top of the platform 4. Notwith-
standing all these aspects, basically the cabin 6 can be used
to transport people or the like also in the first operational
state, where the platform 4 is attached to the cabin 6.
[0084] In the present embodiment, the opening 11 is
located in the middle of the platform 4. However the
opening 11 or additional openings can be also provided on
any other position in the platform 4, depending on the
horizontal position of the cabin 6 of the elevator 5 within the
tower 3. For instance, if the cabin 6 is guided directly along
the wall section 10 (e.g. along a guiding means like a rail or
a ladder or the like), the opening 11 can also be on the side
of'the platform 4 in form of a lateral recess or the like. In this
case, the cabin 6 is only partly surrounded by the platform
4.

[0085] In the case that the cabin 6 approaches the platform
4 to move through the opening 11, a warning signal or a
warning light or the like is provided as a safety precaution
to warn the staff on the platform 4 to be careful while the
cabin 6 moves through the opening 11 to avoid accidents.
[0086] Since typically further access means like vertical
ladders or other components inside the tower 3 can be
provided, the platform 4 might also comprise further open-
ings for passing through these further access means or other
components.

[0087] A control unit 28 is provided switching the plat-
form positioning system 2 from the first operational state
into the second operational state and vice versa. The control
unit 28 is connected to the actuators 16, 20 and generates
control signals therefor. The control unit 28 is configured to
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ensure that the platform 4 is attached to the cabin 6 and/or
to the wall segment 10 at any time, or, in other words, that
there is no situation where the first attachment means 8 and
the second attachment means 9 are in the detached state,
causing the platform 4 to fall down. For clarity, the connec-
tion means connecting the control unit 28 to the respective
components are not shown in the figures.

[0088] The control unit 28 is configured to switch the
platform positioning system 2 between the first operational
state and the second operational state while considering
sensor data measured by a position sensors 29, 30. The
position sensor 29 is located at the platform 4 (but can be
basically also located somewhere else, e.g. on the flange- or
collar-like structure 25 and/or the cabin 6). The position
sensor 29 measures the relative position between the flange-
or collar-like structure 25 and the platform 4. The position
sensor 29 measures the relative position between cabin 6 and
the platform 4. Using the position data measured by the
position sensors 29, 30, the control unit 28 can generate the
control signals for the actuators 16, 20 at a time when the
platform 4 and the cabin 6 or the flange- or collar-like
structure 25, respectively, are at a relative position to each
other such that moving the pins 12, 18 out will establish the
required attachment.

[0089] The control unit 28 can be connected to attachment
means sensors (not shown), which are measuring in which
state the pins 12, 18 are at the moment. Alternatively, the
control unit 28 can obtain information about the current state
of the pins 12, 18 just by analysing previous control signals
concerning the actuators 16, 20 and/or feedback from these
actuators.

[0090] The control unit 28 is configured to switch the
platform positioning system 2 between the first operational
state and the second operational state with respect to a
control command generated by a user via an operating
device 31, 32, 33, 34. In other words, the control command
may directly or indirectly trigger a change of the current
operational state of the platform positioning system 2. This
can be desired if the user has finished the maintenance work,
wherein the platform 4 is attached to a certain position of the
wall segment 10, and wants to use the cabin 6 to bring the
platform 4 to another position of the wall segment 10.
[0091] In the present embodiment, a plurality of operating
devices 31, 32, 33, 34 is provided. A first operating device
31 is provided on the basement of the tower 3, a second
operating device (not shown) is provided in the nacelle, a
third operating device 32 is provided on the platform 4 and
a fourth operating device 33 is provided within the cabin 6.
A remote operating device 34, e.g. a smartphone with a
respective application installed or an infrared remote con-
trol, is connected to the control unit 28 wirelessly.

[0092] In addition, the control unit 28 is configured to
control the operation of the elevator 5 depending on a
control command generated by the user via the operating
device 31, 32, 33, 34. Thus, the operating device 31, 32, 33,
34 allows the user not only to control whether the platform
4 is attached to the wall segment 10 or the cabin 6, but also
the operation of the elevator 5.

[0093] Additionally, operating information resulting in an
automatic control of the platform positioning system 2 to
reposition the platform 4 can be provided by the user-
generated control command. Assuming the platform 4 is
desired at another position on the wall segment 10, the user
can generate a control command regarding to the other
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position as a new position. Hence, the control unit 28 may
control the elevator 5 to position the cabin 6 at the platform
4, attach the platform 4 to the cabin 6 using the first
attachment means 8, detach the platform 4 at the old, current
position on the wall segment 10, control the elevator 5 to
transport the platform 4 to the new position and attach the
platform 4 there by correspondingly controlling the second
attachment means 9.

[0094] Optionally, the platform 4 comprises several safety
appliances (not shown). Firstly, a safety device, in particular
a fence, a net, a plate or the like, is provided on the bottom
side of the platform to catch objects, e.g. persons or tools or
other objects, falling down from the platform 4. Secondly,
railings (not shown) are provided around the opening 11 and
at the rim of platform 4.

[0095] Another safety appliances of the platform position-
ing system 2 is a detections means (not shown) surveilling
the platform 4 for persons and/or objects, such that transport
of the platform 4 only takes place if no persons and/or
objects are present on the platform 4. Furthermore, other
conditions may be provided for moving the platform from a
current position to the new condition, for example no
persons being located below the platform or in the move-
ment area.

[0096] Although the present invention has been disclosed
in the form of preferred embodiments and variations
thereon, it will be understood that numerous additional
modifications and variations could be made thereto without
departing from the scope of the invention.

[0097] For the sake of clarity, it is to be understood that the
use of “a” or “an” throughout this application does not
exclude a plurality, and “comprising” does not exclude other
steps or elements.

1. A platform positioning system comprising:

a platform;

an elevator, wherein a cabin of the elevator is movable
along a wall segment of a building;

a first attachment means for releasably attaching the
platform to the cabin, wherein a motion of the cabin
and the platform are coupled to each other when the
platform is attached to the cabin; and

a second attachment means for releasably attaching the
platform to the wall segment.

2. The platform positioning system according to claim 1,
wherein the building is a tower and the platform is a working
platform located within the tower of a wind turbine.

3. The platform positioning system according to claim 1,
wherein a connection provided by the first attachment means
and/or the second attachment means is a pin connection.

4. The platform positioning system according to claim 3,
wherein the first attachment means and/or the second attach-
ment means comprises an automatically retractable pin,
wherein the automatically retractable pin is located at the
platform.

5. The platform positioning system according to claim 1,
wherein the first attachment means is configured to attach
the platform on at least one side wall of the cabin, and/or to
a top section and/or a bottom section of the cabin.
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6. The platform positioning system according to claim 1,
wherein the platform comprises an opening through which
the cabin is movable, wherein the opening is a through hole
or a lateral recess.

7. The platform positioning system according to claim 1,
wherein the platform positioning system comprises a control
unit, wherein the control unit is configured to switch the
platform positioning system between a first operational
state, wherein the platform and the wall segment are dis-
connected and the platform is attached to the cabin, and a
second operational state, wherein the platform and the cabin
are disconnected and the platform is attached to the wall
segment.

8. The platform positioning system according to claim 7,
wherein the control unit is configured to switch the platform
positioning system between the first operational state and the
second operational state with regard to a position informa-
tion concerning the relative position between the platform
and the cabin and/or the wall segment, wherein the position
information depends on sensor data measured by a position
sensor, further wherein the control unit is connected to the
position sensor.

9. The platform positioning system according to claim 7,
wherein the control unit is configured to switch the platform
positioning system between the first operational state and the
second operational state with regard to an operation infor-
mation, further wherein the operation information depends
on a control command generated by a user via an operating
device.

10. The platform positioning system according to claim 9,
wherein the control unit is configured to control the opera-
tion of the elevator with regard to an elevator information,
further wherein the elevator information depends on a
control command generated by the user via the operating
device.

11. The platform positioning system according to claim 9,
wherein the operating device is located within the cabin
and/or on the platform and/or that the operating device is a
remote device, which is wirelessly connected to the control
unit.

12. The platform positioning system according to claim 1,
wherein on a bottom side of the platform a safety device is
located to catch objects falling down from the platform.

13. A method for operating a platform position system
with a platform and an elevator, wherein a transportation of
the platform by a cabin of the elevator moving along a wall
segment of a building comprises:

attaching the platform to the cabin by a first attachment

means,

moving the cabin together with the platform to a position

where the platform is desired,

attaching the platform to a wall segment by a second

attachment means, and disconnecting the platform and
the cabin.

14. A wind turbine comprising the platform position
system according to claim 1.
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