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Blade access arrangement for a rotor blade of a wind power plant

The present invention relates to a blade access arrangement for a rotor blade of a wind

power plant having a tower, the arrangement comprising a platform having blade guide

means for guiding the platform against the blade and tower guide means for guiding the

platform against the tower.

Such a blade access arrangement is known, for example, from WO 2017/21571 1 A 1. An

opening is provided in the platform for receiving a blade. In this case, it is necessary to

lift the platform into a height below the tip of a downwardly pointing blade and to move

the platform to a distance from the tower in which the blade can enter the opening in the

platform. This is challenging and time consuming.

The object underlying the invention is to allow a safe access to the blade.

This object is solved with a blade access arrangement as described at the outset in that

the platform is adjustable in an open configuration, in which the blade can enter the blade

guide means, and in a closed configuration, in which the platform is guided by the blade.

In most wind power plants the tip of a downwardly pointing blade has a larger distance

to the tower than the root of the blade. Thus, it is rather difficult to reach the tip of the

blade from below. The present blade access arrangement can now be guided along the

tower until it reaches a position in which the distance between the blade and the tower is

short enough so that the platform can catch the blade from the side. To this end, the

platform is adjustable in an open configuration so that the platform can be moved towards

the blade until it encloses the blade. Thereafter, the platform can be adjusted in closed

configuration, in which the platform is guided by the blade. Once the platform is guided

by the blade, it can be moved along the blade so that all areas of the blade can be

accessed.

The blade access arrangement enables an inspection of the blade from the tip to the

root. The blade access arrangement can easily be switch between being guided by the

tower guided means or to be guided by the blade guide means or vice versa. This



enables the blade access arrangement to passing obstructions at both blade and tower

in a secure manner when the blade access arrangement is lifted or lowered along the

longitudinal direction of the tower and or blade. This easy switching between being tower

or blade guided enables the blade access arrangement not only to pass obstructions like

openings in the tower, connection seams, noise reduction material, sensors etc at both

blade and tower but also to avoid that the blade access arrangement contacts weak area

or area to be maintained or area which need a drying time after been maintained.

In an embodiment of the invention the platform comprises at least two sub-platforms and

a linking system linking the sub-platforms together. When the platform is adjusted in an

open configuration, the sub-platforms are moved apart from each other in order to open

the platform so that the blade can be moved into the platform and the blade can be

surrounded by the platform.

In an embodiment of the invention the sub-platforms are movable with respect to each

other keeping an angle between the sub-platforms constant. The linking system forms a

movable con nection , so that the sub-platforms are still connected , however, can be

moved in an open configuration of a platform . During such a movement the sub-platforms

do not change their angular alignment.

In an embodiment of the invention at least one of sub-platforms forms a part of the blade

guide means. This has the advantage that the blade guide means can be adapted to the

form of the blade.

In an embodiment of the invention at least one of the sub-platforms can be divided in two

sub-platform parts. This has the advantage that the sub-platform parts can be moved

away from each other and the platform can be opened to allow the blade to enter the

platform after entering of the blade the two sub-platforms parts can be closed and fixed

together in a closed configuration.

In an embodiment of the invention the platform comprises catching fingers. The catching

fingers protrude over the platform roughly in a direction towards the blade, however, pass



sideways of the blade. When the platform is moved away from the tower, the catching

fingers can be used to catch the blade and to guide the blade into the blade guide means.

In an embodiment of the invention the tower guide means comprise a bar arrangement

having a variable length. When the length of the bar arrangement can be varied, it is

possible to move the platform away from the tower once the platform has reached the

desired position.

In an embodiment of the invention the platform is arranged above the bar arrangement

in direction of gravity. This minimizes the risk of an unwanted tilting of the platform.

In an embodiment of the invention the bar arrangement is retractable into a platform

space. A platform space is a space extending from the platform in the direction of gravity

and having a section corresponding to the form of the platform. When the bar arrange

ment can be retracted into this platform space, the platform can simply be balanced w ith

out having masses which are positioned in a disadvantageous position. The bar arrange

ment can be retracted into a space below the platform, into a space inside the platform

or even into a space above the platform.

In an embodiment of the invention the bar arrangement comprises at least one telescopic

bar. A telescopic bar can change the length by shifting one element into another element.

This saves space.

In an embodiment of the invention the bar arrangement comprises two bars. An arrange

ment of two bars has the advantage that the platform can be supported at the tower at

two points. Thus, a lateral movement of the platform can be avoided or at least controlled.

In an embodiment of the invention an angle between the two bars is adjustable. This is

of advantage when the bars are connected to the sub-platforms which are moved re la

tively to each other to adjust an open configuration of the platform. Such an adjustment

is not blocked by the bars.



In another embodiment of the invention the bar arrangement comprises a single bar hav¬

ing an enlargement at an end near the tower. The single bar can be supported at the

tower with the enlargement, so that even in this case a stable position of the bar can be

achieved .

In an embodiment of the invention an angular orientation of the platform with respect to

the tower guide means is adjustable. In many cases the blade is twisted. When the an¬

gular orientation of the platform with respect to the tower guide means is adjustable, it

can catch the blade more or less at any desired position . The blade guide means can be

moved into contact with the blade, so that the platform can be moved along the blade

without damaging the blade.

In an embodiment of the invention the platform comprises an enclosure. The enclosure

provides the advantage that maintenance can be carried out in poor weather condi¬

tions. This improves the safety of maintenance operation and allows time and cost-effi¬

cient maintenance. The enclosure enables the time windows for repair to also cover

poor weather condition like wind, cold temperature, humidity changes etc. The enclo¬

sure can be a full enclosure or a partial enclosure. The enclosure may comprise several

segments like walls and roofs. These segments together form an enclosure for the plat¬

form .

The enclosure can be connected to the sub-platforms and move together with the sub¬

platforms. The enclosure can hereby automatically follow the change of the platform .

The enclosure can be connected to the sub-platform parts, which has the advantage

that the enclosure can be opened when the sub-platform parts are moved away from

each other and the enclosure can be closed when the sub-platforms parts are moved

towards each other.

The enclosure may furthermore comprise a sealing toward the blade, this sealing may

be an integrated part of the enclosure or a separate part of the enclosure. The sealing

might be in form of a sheet that can be connected to the blade.



The invention will now be described in more detail with reference to the drawing, in

which:

Fig. 1 shows a blade access arrangement upon start,

Fig. 2 the blade access arrangement in a second step of operation,

Fig. 3 the blade access arrangement in a third step of operation,

Fig. 4 the blade access arrangement in a fourth step of operation,

Fig. 5 the blade access arrangement in a fifth step of operation,

Fig. 6 the blade access of the blade access arrangement in a top view,

Fig. 7 the blade access of another embodiment of the blade access arrangement,

Fig, 8 the blade access arrangement in an embodiment with enclosure and in an

open configuration,

Fig. 9 the blade access arrangement according to fig. 8 in a view seen toward

the tower,

Fig, 10 the blade access arrangement in an embodiment with enclosure and in a

closed configuration and

Fig. 11 the blade access arrangement according to fig. 10 in a view seen toward

the tower.

Fig. 1 shows a blade access arrangement 1 for a rotor blade 2 of a wind power plant 3 .

The wind power plant 3 is also briefly termed "wind mill". The wind power plant 3 has a

tower 4 . A nacelle 5 is arranged on top of the tower. The blade 2 is fixed to a hub 6 of a

rotor 7 which is rotatably supported in the nacelle 5 .



It can be seen in Fig. 1, that a tip 8 of the blade 3 has a larger distance to the tower than

a root 9 of the blade. This makes access of the blade 2 difficult. However, access is

necessary, for example for inspection, maintenance and repair of the blade 2 .

The access is made possible by means of the blade access arrangement 1. The blade

access arrangement 1 is described in more detail with reference to Fig. 6 . Fig. 6 shows

a sectional view of the tower 4 and a sectional view of the blade 2 and in addition the

blade access arrangement 1 from above.

The blade access arrangement 1 comprises a platform 10 having blade guide means

which are roughly spoken formed at the opening 11 in the platform 10. Guiding elements

12, 13 shown schematically can be provided. These guiding elements 12, 13 can com¬

prise rollers which can be pivoted with respect to the platform 10. Such guiding elements

12, 13 can be arranged around the circumference of the opening 11.

The platform 10 is connected to tower guide means 14 which rest against the tower 4 .

The tower guide means 14 can be provided with rollers so that the tower guide means

can guide the platform 10 along the tower 4 .

The platform 10 is adjustable in a closed position, which is shown in Fig. 6a, 6c, and 6d,

and in an open configuration, which is shown in Fig. 6b.

To this end, the platform 10 comprises at least two sub-platforms 40, 4 1 , 42, 43, and a

linking system 16, 17, 18, 19 linking the sub-platforms 40, 4 1 , 42, 43, together. The sub¬

platform 42 can be divided in two sub-platform parts 44, 45. The linking system 16, 17,

18, 19 comprises actuators (more actuators can be provided, however, not shown) to

make it possible that the sub-platform part 44 can be moved with respect to the sub¬

platform 4 1 and the sub-platform part 45 can be moved with respect to the sub-platform

43. Thus, when the sub-platforms parts 44, 45 are moved away from each other, the

opening 11 is opened to allow that the blade 2 enters the platform 10 and is accommo¬

dated in the opening 11, as shown in Fig. 6c.



The linking system 16, 17, 18, 19 forms connections between the sub-platforms 40, 4 1 ,

42, 43 which keep an angle between the sub-platforms 40, 4 1 , 42, 43 constant during

movement. This is achieved by connecting the sub-platforms by rods (not shown) to form

a parallelogram. This parallelogram is covered by a decking.

As can be seen in Fig. 6c and 6d, the guiding means 12, 13, are connected to the sub¬

platform parts 44, 45. The blade guiding means 12, 13 have contact to a leading edge

22 of the blade 2 so that the platform 10 can be guided along the leading edge 22 of the

blade 2 .

The tower guide means 14 are connected to the platform 10 by means of a bar arrange¬

ment which has, in the embodiment shown in Fig. 6 , two bars 23, 24 which have a vari¬

able length. This is realized by the fact that the bars 23, 24 are telescopic bars.

An angle between the two bars 23, 24 is variable. It can be adjusted, wherein the adjust¬

ment is made by varying the distance of the platform 10 from the tower 4 .

When the bars 23, 24 are extended, the platform 10 is shifted towards the blade 2 . Once

the blade 2 is accommodated in the opening 11 and the guiding elements 12, 13 can

come into contact with the leading edge 22 of the blade 2 , the bars 23, 24 can be re¬

tracted in a space below the platform 10 or into the platform 10. This makes it easier to

balance out the platform 10 in a working position. Furthermore, it makes the platform

position around the blade independent on the distance between the tower and the blade.

Fig. 7 shows another embodiment, in which only a single bar 23 is provided. The single

bar 23 has an enlargement 25 at an end near the tower 4 , so that it can rest against the

tower 4 in a stable position.

In addition, the platform 10 comprises catching fingers 26, 27 which can be moved from

an upright position (Fig. 7a) into a horizontal position (Fig. 7b and 7c) and which facili¬

tates the guiding of the platform 10 over the blade 2 . Once the blade 2 is accommodated

in the opening 11, the catching fingers 26, 27 can be moved back into the upright position.



It should be noted that the bar 23 can and will be retracted into or below the platform 10

once the desired position is achieved and the platform 10 is guided by the blade 2 .

Furthermore, it should be noted that the catching fingers 26, 27 can be used as well in

the embodiment shown in Fig. 6 .

The operation of the blade access arrangement is illustrated in connection with Fig. 1 to

5 .

Fig. 1 shows the blade access arrangement 1 in a starting position, in which the platform

10 is near ground. The platform 10 is suspended by three wire ropes 28, 29 from the

nacelle 5 . Only two of the wire ropes are visible, because one of the wire ropes is located

behind the wire rope 28. Usually there are three suspension points, each represented by

an electric powered wire rope hoist attached to the platform 10, more precisely to some

of the sub-platforms 40-43. The platform is intended for providing access to the blade 2 .

Fig. 1b shows a detail A of Fig. 1a.

Fig. 2 shows the situation in which the platform 10 has been lifted towards the nacelle 5 .

The ropes 28, 29 are no longer shown. However, it can be seen that the platform 10 is

lifted to a position in which the platform 10 is close to the blade 2 . This means that the

platform was lifted near to the root 9 of the blade 2 .

Fig. 2b shows a detail B of Fig. 2a. Fig. 2c shows a top view of Fig. 2b, wherein the blade

2 and the tower 4 are shown in cross section.

Fig. 3 shows a situation in which the platform 10 approaches the blade 2 . Again, the

ropes 28, 29 are no longer shown. To this end, the bars 23, 24 are extended. Upon this

extension the platform 10 is pushed away from the tower 4 and approaches the blade 2 .

During this movement (or before the movement) the platform 10 has been changed from

a closed configuration (Fig. 2c) into an open configuration (Fig. 3c) so that an opening

11 of the platform 10 is open to the blade 2 . To this end, the two sub-platform parts 44,

45 have been moved away from each other. As soon as the open configuration has been

adjusted, the platform 10 can be shifted to catch the blade 2 and then be adjusted again



in closed configuration (Fig. 4c) wherein the blade 2 is accommodated within the opening

11 and the guiding elements 12, 13 rest against the leading edge 22 of the blade 2 . In

this situation the platform 10 is guided at the tower 4 and at the blade 2 . Such a double

guiding is in principle not necessary, so that in a further step the tower guide means 14

are retracted by shortening the bars 23, 24 so that finally a situation as shown in Fig. 5c

is reached.

It should be mentioned that the sub-platform parts 44, 45 are fixed together in the closed

configuration by means of a suitable locking system. In the transition from closed conf ig

uration to open configuration of the platform 10 the lock is disengaged and one or several

of the linkage systems 16-19 are independently controlled to create a space or an open

ing between the two previously fixed together sub-platform parts 44, 45. Once the blade

2 guides the platform 10, the platform 10 can be lowered in a direction to the tip 8 of the

blade or raised in the opposite direction, so that the whole blade 2 can be inspected,

maintained, or repaired. Thus, the blade access arrangement 1 combines the advantages

of a tower guided system with the advantages of a blade guided system. However, the

access to the blade 2 is made simpler and the platform 10 or working plane can be kept

stable in all positions.

Figures 8-1 1 shows an embodiment of the blade access arrangement with an enclosure

30. The enclosure encloses the platform 10 in the shown embodiment the enclosure

comprises a number of side walls 32 which substantially surround the circumference of

a blade 2 in need of maintenance and a roof 3 1 extending from said side walls towards

said blade 2 .

The side walls 32 can be divided into several segments. The side walls are here divided

into a balustrade segment 33 and a top segment 34 the top segment comprises windows

35 that can be opened. The roof comprises a flexible sealing 36 that can seal against the

blade 2 when the blade access arrangement is placed in the wished working position.

The segments allow the platform to be fully enclosed or only partly enclosed.

Fig. 8 and fig. 9 shows a situation in which the blade access arrangement is in an open

configuration where the platform approaches the blade 2 the enclosure 30 is here open



for receiving the blade. The blade guiding elements 12, 13 are open and visible, not

covered by the enclosure, in figure 8b. Fig. 8b shows a top view of fig. 8a.

Fig. 9 shows the same situation as in fig. 8 but here shown from a view towards the tower

4 . Both platform 10 and enclosure 30 are in an open configuration.

Fig. 10 and fig. 11 shows a situation in which the blade access arrangement is in a closed

configuration where the blade 2 is accommodated within the opening and the blade guid

ing elements of the platform approaches the blade 2 the enclosure 30 is here closed.

The blade guiding elements (not visible covered by the enclosure) rest again the leading

edge of the blade 2 in this situation the platform 10 is guided at the tower 4 and at the

blade 2 . Fig. 10b shows a top view of fig. 10a. The flexible sealing 36 is here only partly

sealing against the blade 2 .

Fig. 11 shows the same situation as in fig. 10 but here shown from a view towards the

tower 4 . Both platform 10 and enclosure 30 are in a closed configuration.



Claims

1. Blade access arrangement ( 1 ) for a rotor blade (2) of a wind power plant (3)

having a tower (4), the arrangement (1) comprising a platform (10) having

blade guide means (12, 13) for guiding the platform against the blade and

tower guide means ( 14) for guiding the platform ( 10) against the tower (4),

characterized in that the platform (10) is adjustable in an open configuration,

in which the blade (2) can enter the blade guide means (12, 13), and in a

closed configuration, in which the platform (10) is guided by the blade (2).

2 . Blade access arrangement according to claim 1, characterized in that the

platform (10) comprises at least two sub-platforms (40, 4 1 , 42, 43) and a link

ing system (16, 17, 18, 19) linking the sub-platforms (40, 4 1, 42, 43) to

gether.

3 . Blade access arrangement according to claim 2 , characterized in that the

sub-platforms (40, 4 1, 42, 43) are movable with respect to each other keep

ing an angle between the sub-platforms (40, 4 1 , 42, 43) constant.

4 . Blade access arrangement according to claim 2 or 3 , characterized in that at

least one of the sub-platforms (40, 4 1, 42, 43) forms a part of the blade guide

means.

5 . Blade access arrangement according to any of claims 2 to 4 , characterized in

that at least one of the sub-platforms (40, 4 1, 42, 43) can be divided in two

sub-platform parts (44, 45).

6 . Blade access arrangement according to any of claims 2 to 5 , characterized in

that the platform (10) comprises catching fingers (26, 27).



7 . Blade access arrangement according to any of claims 1 to 6 , characterized in

that the tower guide means comprise (14) a bar arrangement (23, 24) having

a variable length.

8 . Blade access arrangement according to claim 7 , characterized in that the

platform (10) is arranged above the bar arrangement (23, 24) in direction of

gravity.

9 . Blade access arrangement according to claim 7 or 8 , characterized in that

the bar arrangement (23, 24) is retractable into a platform space.

10. Blade access arrangement according to any of claims 7 to 9 , characterized in

that the bar arrangement (23, 24) comprises at least one telescopic bar.

11. Blade access arrangement according to any of claims 7 to 10, characterized

in that the bar arrangement (23, 24) comprises two bars.

12. Blade access arrangement according to claim 11, characterized in that an

angle between the two bars is adjustable.

13. Blade access arrangement according to any of claims 7 to 10, characterized

in that the bar arrangement (23, 24) comprises a single bar having an e n

largement (25) at an end near the tower.

14. Blade access arrangement according to any of claims 1 to 13, characterized

in that an angular orientation of the platform (10) with respect to the tower

guide means (14) is adjustable.



15. Blade access arrangement according to any of claims 1 to 14, characterized

in that the blade guide means (12, 13) comprise rollers the position of which

on the platform (10) is adjustable.

16. Blade access arrangement according to any of claims 1 to 15, characterized

in that the platform ( 10) comprises an enclosure (30).

17. Blade access arrangement according to claim 16, characterized in that the

enclosure (30) is connected to the sub-platforms (40, 4 1 , 42, 43).

18. Blade access arrangement according to claim 17, characterized in that the

enclosure (30) is connected to the sub-platform parts (44, 45).
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