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FIG 1 bling a wind turbine tower or wind turbine
tower sections, comprising: a platform as

9 10 sembly comprising a vertically oriented
mast and one or more substantially horizon
tally oriented booms which are connected
to the vertically oriented mast comprising a
platform or a personnel basket; a radial seg
ment supporting assembly comprising a
vertically oriented mast and one or more
substantially horizontally oriented booms
connected to the vertically oriented mast
comprising a segment holding means at its
distal end; and a surface, in particular a
ground support boom for supporting and
levelling said platform assembly and said
radial segment supporting assembly.



Description

An assembly rig for assembling a wind turbine tower or wind

turbine tower sections and a respective method.

The present invention relates to an assembly rig for assem

bling a wind turbine tower or wind turbine tower sections.

From WO 2004/083633 Al a sectioned wind turbine tower is

known. In order to transport large size windmill towers the

steel tower for a windmill comprises a number of cylindrical

or tapered tower sections which are partly subdivided into

two or more elongated shell segments. The shell segments com

bine into a complete tower section by means of vertical

flanges which are connected by bolts. Sectioning is mainly

done in order to achieve manageable tower units, both in re

lation to transportation and to lifting.

In EP 2 006 471 Al it has been proposed to further split each

section into tower segments. Each tower section is divided

into segments which will be assembled by means of splice

plate connections during installation. One advantage of this

vertical segmentation is that the segments can be staged dur

ing a storage and transportation and therefore do not require

as much space as for the tubular sectioned ones. Typically

the tower segments have a polygonal cross-section.

In WO 2009/097858 Al a tower element for a tower for a wind

power plant is disclosed, where several tower elements with

an outer surface and an inner surface are mounted on top of

each other. The periphery of the tower element is made up of

a number of segments provided with inwardly facing flanges at

the longitudinal sides, the flanges being connected to corre

sponding flanges on laterally arranged segments. The individ-

ual segments are made with an overlap on the outer surface in

the transverse joints and with a butt joint at the inwardly

facing flanges.



In recent years the size of wind turbine towers has increased

substantially which requires an assembly rig so that wind

turbine towers can be assembled on an installation side

quickly and safely.

It is therefore an object of the present invention to provide

an assembly rig for assembling a wind turbine tower or wind

turbine tower sections quicker and easier.

According to the present invention this object is achieved in

the above defined assembly rig in that it comprises a plat

form assembly comprising a vertically oriented mast and one

or more substantially horizontally oriented booms which are

connected to the vertically oriented mast comprising a plat-

form or a personnel basket; a radial segment supporting as

sembly comprising a vertically oriented mast and one or more

substantially horizontally oriented booms connected to the

vertically oriented mast comprising a segment holding means

at its distal end; and a surface, in particular a ground sup-

port boom for supporting and levelling said platform assembly

and said radial segment supporting assembly.

The main concept of the inventive assembly rig comprises

three main components, namely a central platform assembly

which is prepared for holding and correctly positioning e.g.

working personnel inside the circumference of the wind tur

bine tower so that the personnel will be able to do assembly

work inside the tower such as mounting bolted connections be

tween adjacent tower sections. The second component is a ra-

dial segment supporting assembly which is prepared for re

ceiving, holding and correctly positioning a first tower seg

ment of a tower or a tower section to be assembled and pre

pared for holding partly assembled towers or tower sections

comprising two or more tower segments. The third component is

a ground support boom which is prepared for supporting and

levelling said platform assembly, said radial segment sup

porting assembly and the tower or tower section under assem

bling .



According to a further development of the inventive assembly

rig the at least one boom of the platform assembly can be

moved and secured along its longitudinal axis and also along

the longitudinal axis of the mast. Preferably the boom can be

moved and secured to various or any position along its longi

tudinal axis, i.e. in a substantially horizontal direction.

This adjustment allows to perform work at any desired posi

tion of a wind turbine tower or wind turbine tower sections.

In the inventive assembly rig it can be envisaged that an in

dustrial robot is disposed on the platform of the platform

assembly. Such an industrial robot may be utilised for carry

ing out assembly steps automatically. Examples for automatic

assembly steps are welding, screwing or riveting of wind tur

bine tower sections or other subcomponents.

In the inventive assembly rig the position of the at least

one boom can be adjusted manually or electrically, in par-

ticular by the use of one or more electrical motors. The use

of motors minimises manual work so that the boom can be

brought into any desired position. It is possible that the

boom can be positioned continuously or as an alternative at

discrete pre-established points.

In order to facilitate the adjustment of the at least one

boom it can be envisaged that the adjustment can be con

trolled from the ground support boom or from ground level.

Another possibility is that a remote control is used for the

adjustment of a boom.

The boom of the inventive assembly rig may be telescopic such

that plural telescopic segments can be slid into to each

other .

For large and/or heavy wind turbine tower sections or other

components the radial segment supporting assembly may com

prise crane means for lifting a tower segment. With the crane



means a tower segment can be lifted from ground level to the

top of a wind turbine tower.

In the inventive assembly rig the radial segment supporting

assembly may comprise one or more substantially horizontally

oriented booms which are connected to the vertically oriented

mast comprising the central platform assembly. In this em

bodiment the radial segment supporting assembly and the cen

tral platform assembly are combined so that only one mast is

required.

According to a further development of the invention the

ground support boom assembly may comprise a plurality of ra

dially extending legs. The ground support boom serves as a

support for the platform assembly and the radial segment sup

porting assembly, further the ground support boom enables

levelling of the other components of the inventive assembly

rig .

Preferably the ground support boom assembly can be supported

by a plurality of jacks for adjusting the height. By the use

of the jacks the height can be adapted to any ground.

In the inventive assembly rig a leg may comprise a segment

holding means for positioning and holding a tower section in

place. Accordingly all tower sections are fixed by a segment

holding means of the ground support boom assembly.

It is also within the scope of the invention that the surface

is a truck trailer. When a truck trailer is used as surface

the installation can be done faster and easier.

The invention further relates to a method for assembling a

wind turbine tower or a wind turbine tower section consisting

of a plurality of longitudinal tower segments. The inventive

method comprises the following steps:

a ) placing a first tower segment on a surface, in particular

on a ground support boom;



b ) positioning and holding the lower end of the tower segment

by a segment holding means;

c ) holding and positioning the upper end of the tower segment

by a segment holding means;

d ) placing and positioning a further tower segment adjacent

to the previously positioned tower segment; and

e ) connecting the two adjacent tower segments to each other.

The invention and its underlying principle will be better un

derstood when consideration is given to the following de

tailed description of preferred embodiments.

In the accompanying drawings :

fig. 1 shows a schematic view of an inventive assembly

rig;

fig . 2 shows a schematic view of a second embodiment of an

inventive assembly rig;

fig . 3 is a plan view of a ground support boom of the in

ventive assembly rig;

fig. 4 is another plan view of a ground support boom;

fig . 5 shows the inventive assembly rig and a mobile lift;

fig . 6 shows an assembly rig where the surface is a truck

trailer, and

fig . 7 is a plan view of the assembly rig of fig. 6 .

Fig. 1 is a schematic view of an assembly rig 1 comprising a

platform assembly 2 , a radial segment supporting assembly 3

and a surface in the form of a ground support boom 4. Plat

form assembly 2 comprises a vertically oriented mast 5 and a

boom 6 which is horizontally oriented and connected to the

vertically oriented mast 5 . The boom 6 comprises a personnel



basket 7 . The central platform assembly 2 is used for holding

and correctly positioning working personnel inside the cir

cumference of a wind turbine tower so that the personnel will

be able to do assembly work inside or outside the tower such

as mounting bolted connections between adjacent tower sec

tions. In addition other assembly steps like welding can be

performed from the personnel basket 7 . In other embodiments

the boom 6 can comprise an industrial robot (not shown) at

its distal end. In fig. 1 only one boom 6 is depicted whereas

in other embodiments several booms 6 can be present.

The boom 6 can be moved and secured to any position along its

longitudinal axis, i.e. in a substantially horizontal direc

tion and also to any position along the longitudinal axis of

the mast 5 in a substantially vertical direction. Accordingly

working personnel in the basket 7 can be placed to any de

sired position near a tower or a tower segment independent of

the diameter of a tower or tower section under construction.

The task of the working personnel in the personnel basket 7

and/or an industrial robot is mainly to establish bolted con

nections between adjacent segments of a wind turbine tower.

The boom 6 can be adjusted by the use of an electrical motor.

The platform assembly 2 further comprises outlets for tools

and equipment used by the working personnel or a robot. In

the present embodiment electrical, pneumatic and hydraulic

outlets are provided. The personnel basket 7 comprises holes

for tools. Safety means are provided at the platform assembly

2 for ensuring the safety of the working personnel. Safety

means comprise hooks whereto lifelines can be attached,

shields and non-slip coverings of the surfaces of the person

nel basket 7 . The position of the personnel basket 7 can be

controlled from the personnel basket 7 or from a ground posi

tion .

Further the assembly rig 1 comprises the radial segment sup

porting assembly 3 . The radial segment supporting assembly 3

comprises two sub-parts, namely a vertical oriented mast 8

and a horizontal oriented boom 9 which is connected to the



mast 8 at the top mast end. The boom 9 further comprises a

segment holding means 10 at its distal end towards the centre

of a tower section 11. The segment holding means 10 is formed

so that it securely maintains the top of the tower section

11. The boom 9 can be moved and secured to any position along

its longitudinal axis in horizontal direction. The position

is also dependent on the angle relative to the vertical axis

the tower section 11 to take. Hereby the segment holding

means 10 can be established at any desired position which is

dependent on which diameter the actual tower or tower section

11 is to be constructed with. When the segment holding means

10 is established relatively close to the platform assembly 2

the diameter of the tower or tower section 11 to be con

structed is small, whereas if the segment holding means 10 is

established relatively remote to the platform assembly 2 the

diameter of the tower or the tower section 11 to be con

structed is large.

Similarly at the boom 6 the adjustment of the position of the

boom 9 can be done manually or electrically by the use of one

or more electrical motors. The position can be controlled

from the personnel basket 7 of the platform assembly 2 and/or

from ground level. The possible position of the boom 9 may be

at any continuous point or alternatively at a number of dis-

crete pre-established points.

The height of the vertically oriented mast 8 fits the height

of the tower or tower section 11 to be assembled in the as

sembly rig 1 . The boom 9 is connected to the mast 8 substan-

tially at the top of the mast 8 whereas for other embodiments

the boom may be connected at any desired vertical point on

the mast 8 so that it can be adjusted to the height of the

tower or tower section to be assembled. The segment holding

means 10 holds the tower section 11 or a tower segment at the

top or at some other point along the longitudinal extension

to where the segment holding means 10 can be secured. The

tower section 11 comprises means which can engage with the



segment holding means 10 in order to establish a secure con

nection between the two.

Further the assembly rig 1 comprises a ground support boom 4

for supporting and levelling said platform assembly 2 and

said radial segment supporting assembly 3 . The ground support

boom will be described in detail with regard to fig. 3 and 4 .

Fig. 2 shows another embodiment of an assembly rig 12,

whereby a platform assembly comprising a personnel basket 7

and radial segment supporting assembly comprising the boom 9

are combined. A mast 5 supports a boom 6 with the personnel

basket 7 , on top of the mast 5 the boom 9 comprising a seg

ment holding means 10 is disposed. A tower section 11 engages

with the tower section 11. Another segment holding means 13

is provided at the ground support boom 4 for fixing the lower

end of tower section 11. The different components of the as

sembly rig 12 basically work in the same way as is described

with regard to fig. 1 .

Fig. 3 and 4 are plan views of the ground support boom 4 . As

can be seen the ground support boom 4 comprises a plurality

of legs 14 which extend from the centre of the ground support

boom 4 radially. The function of the legs 14 is to keep the

assembly rig substantially rigid and to support each segment

of a tower section to be installed. As can be seen in par

ticular in fig. 4 the number of legs 14 is equal to the num

ber of segments comprised in one tower or a tower section so

that each leg 14 supports one segment under installation.

Further the ground support boom 4 has the function of sup

porting and levelling the platform assembly 2 and the radial

segment supporting assembly 3 . In fig. 1 and 2 one can see

that the legs 14 of the ground support boom 14 are supported

by a plurality of jacks 15 which comprise means so that the

height of the ground support boom 4 can be adjusted so that

it can be levelled correctly.



Mast 5 of the platform assembly 2 is disposed in the centre

of the ground support boom 4 , the mast 5 carrying the boom 6

with the personnel basket 7 . The personnel basket 7 can be

moved into the vicinity of a tower segment 16 so that plural

tower segments 16 can be assembled in circumferential direc

tion. From the personnel basket 7 the tower segments 16 are

assembled with nuts and bolts, rivets or by welding.

The radial segment supporting assembly 3 is also disposed

above the ground support boom 4 . Mast 8 with boom 9 is sup

ported by a girder 22, which is placed upon legs 14 of the

ground support boom 4 . The segment holding means 10 at the

distal end of boom 9 fixes the tower segments 16.

It is advantageous that an initial tower segment 16 can be

positioned and held in an accurate position in all three di

rections and with the correct angle from where the further

tower segments can be connected to this initial tower segment

16. Through the correct positioning of the first tower seg-

ment 16 correct positions and angles for all other tower seg

ments are achieved. The assembly rig as shown in fig. 3 and 4

ensures a good working environment for the workers as the

personnel basket 7 can be positioned in optimal positions in

relation to the work to be done.

Fig. 5 shows an embodiment with a radial segment supporting

assembly 3 , a ground support boom 4 and a platform assembly

in the form of a separate mobile lift 17. The radial segment

supporting assembly 3 with boom 9 and segment holding means

10 is identical to the one shown in fig. 1 . In order to per

form work on a tower section 11 which is fixed by the segment

holding means 10 the mobile lift 17 is used as a platform as

sembly. The mobile lift 17 comprises two articulated mast

sections 18, 19 so that any desired position along tower sec-

tion 11 can be reached.

Fig. 6 and 7 show another embodiment of an assembly rig where

the surface is a truck trailer. Fig. 7 is a plan view of the



embodiment of fig. 6 . A truck trailer 20 is used as surface

comprising legs 21 disposed in radial direction. The truck

trailer 20 carries two platform assemblies 2 each comprising

a mast 5 , a boom 6 and a personnel basket 7 . Further the

truck trailer 20 carries a radial segment supporting assembly

3 with a mast 8 and two booms 9 with segment holding means

10 .

As can be seen in fig. 6 and 7 the ground support boom 4 is

basically substituted by the surface of the truck trailer 20

on the installation site so as to achieve a desired position

ing and levelling of the assembly rig. The truck trailer 20

comprises in total three vertically oriented masts 5 , 8 which

are attached at the truck trailer 20 at their lower end. The

radial segment support assembly 3 can be utilised for one or

more central platform assemblies 2 . This arrangement is also

applicable for a "ground installation", without a truck

trailer, similar to the embodiments of fig. 1 and 2 .

It is pointed out that all technical features, components and

parts of the different embodiments can be combined in differ

ent ways .



Claims

1 . An assembly rig (1, 12) for assembling a wind turbine

tower or wind turbine tower sections (11), comprising:

a ) a platform assembly (2) comprising a vertically oriented

mast (5) and one or more substantially horizontally oriented

booms (6) which are connected to the vertically oriented mast

(5) comprising a platform or a personnel basket (7);

b ) a radial segment supporting assembly (3) comprising a ver

tically oriented mast (8) and one or more substantially hori

zontally oriented booms (9) connected to the vertically ori

ented mast (8) comprising a segment holding means (10) at its

distal end; and

c ) a surface, in particular a ground support boom (4) for

supporting and levelling said platform assembly (2) and said

radial segment supporting assembly (3) .

2 . An assembly rig according to claim 1 , characterised in

that the at least one boom (6) of the platform assembly (2)

can be moved and secured along its longitudinal axis and also

along the longitudinal axis of the mast (5) .

3 . An assembly rig according to claim 1 or 2 , characterised

in that an industrial robot is disposed on the platform of

the platform assembly (2) .

4 . An assembly rig according to any of the preceding

claims, characterised in that the at least one boom (9) of

the radial segment supporting assembly (3) can be moved and

secured along its longitudinal axis.

5 . An assembly rig according to claim 4 , characterised in

that the position of the at least one boom (9) can be ad

justed manually or electric, in particular by the use of one

or more electrical motors.



6 . An assembly rig according to claim 4 or 5 , characterised

in that the boom (9) can be positioned continuously or at

discrete pre-established points.

7 . An assembly rig according to any of claims 4 to 6 , char

acterised in that the adjustment of the longitudinal position

of the at least one boom (9) can be controlled from the

ground support boom (4) or from ground level.

8 . An assembly rig according to any of the preceding

claims, characterised in that the boom (9) is telescopic.

9 . An assembly rig according to any of the preceding

claims, characterised in that the radial segment supporting

assembly (3) comprises crane means for lifting a tower sec

tion (11) .

10. An assembly rig according to any of the preceding

claims, characterised in that the radial segment supporting

assembly (3) comprises one or more substantially horizontally

oriented booms (9) which are connected to the vertically ori

ented mast (8) comprising the platform assembly (2) .

11. An assembly rig according to any of the preceding

claims, characterised in that the ground support boom assem

bly (4) comprises a plurality of radially extending legs

(14) .

12. An assembly rig according to claim 11, characterised in

that the ground support boom assembly (4) is supported by a

plurality of jacks (15) for adjusting the height.

13. An assembly rig according to claim 11 or 12, character-

ised in that a leg (14) comprises a segment holding means

(10, 13) for positioning and holding a tower section (11) in

place .



14. An assembly rig according to any of the preceding

claims, characterised in that the ground support boom is a

truck trailer (20) .

15. Method for assembling a wind turbine tower or a wind

turbine tower section (11) consisting of a plurality of lon

gitudinal tower segments, comprising the following steps:

a ) placing a first tower segment on a surface, in particular

on a ground support boom (4);

b ) positioning and holding the lower end of the tower segment

by a segment holding means (10, 13);

c ) holding and positioning the upper end of the tower segment

by a segment holding means (10, 13);

d ) placing and positioning a further tower segment adjacent

to the previously positioned tower segment; and

e ) connecting the two adjacent tower segments to each other.
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