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(57) ABSTRACT

A nacelle includes in turn a nacelle frame, and a yaw bearing
having likewise/in turn at least a geared ring for providing
a rotatable connection between the nacelle and the tower
around a yaw axis. A method includes the steps of: a)
disengaging the rotatable connection between the nacelle
and the tower; b) lifting the nacelle from the tower by using
lifting means, allowing the rotation of the geared ring; and
¢) rotating the geared ring around the yaw axis until the
geared ring reaches a predetermined position with respect to
the component to which the geared ring is connectable,
either to the nacelle or the tower.

19 Claims, 7 Drawing Sheets
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1
METHOD AND DEVICE TO EXTEND THE
LIFE CYCLE OF A WIND TURBINE

CROSS-REFERENCE TO RELATED
APPLICATIONS AND PRIORITY

This patent application claims priority from EP Patent
Application No. 18382940.7 filed Dec. 18, 2018. This patent
application is herein incorporated by reference in its entirety.

OBIJECT OF THE INVENTION

The present invention relates to a device and a method for
relocating the yaw bearing of wind turbine without lowering
the nacelle of said wind turbine to the ground. The device
and method allow extending the life cycle of the wind
turbine.

BACKGROUND OF THE INVENTION

In the state of the art different solutions for relocating the
yaw bearing of wind turbines are described. For example, in
document EP2461021 a wind turbine whose yaw bearing
can be replaced by using several jacks located between the
upper part of the tower and to the lower part of the nacelle
frame in a such way that there is enough space to remove the
yaw bearing in a radial direction of the yaw bearing is
described. The removal of the yaw bearing is performed by
means of a suspension unit that is provided on the nacelle
and that can move while suspending the yaw bearing.

In document EP2388480 a maintenance method compris-
ing attaching hydraulic jacks to a pedestal which in turn is
attached to the tower and lifting the nacelle with the jacks to
detach the nacelle from the tower from the state in which the
nacelle is rotatably connected to the tower is disclosed.

It is also known document U.S. Pat. No. 9,689,174 that
discloses a wind turbine prepared and arranged for housing
at least one lifting device for lifting the nacelle relative to the
tower such that the sliding component can be removed.
Furthermore, a method of lifting the nacelle relative to the
tower is provided. Thus, the sliding component may be
removed and and/or replaced.

DESCRIPTION OF THE INVENTION

Wind turbines comprise a yaw system disposed between
the nacelle and the upper part of the tower with the purpose
of aligning the rotor to the wind to maximize the energy
captured from it.

The yaw system, generally comprises a bearing which in
turn comprises two movable rings and at least a geared
crown connected to one of the rings. The combination of one
of the movable rings and the geared crown to which it is
connected is referenced in the description and claims as
geared ring.

In some circumstances, such as very severe wind speed
conditions, some teeth of the geared crown withstand loads
much higher than the ones they have been design for and, as
a result, some teeth could be damaged while the rest remain
in perfect condition.

In other cases, for instance, whether the “wind rose”
associated to the wind farm is very directional, i.e., there is
a dominant wind direction in terms of annual hours com-
pared to the rest of directions, some teeth of the geared
crown would be subjected to loads during more time.

Conventionally, when such a teeth of the yaw bearing
become damaged for the aforementioned reasons and its
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replacement is required, a large crane is used to remove the
nacelle and lower it to the ground, where works to replace/
repair the yaw bearing are performed. However, in this case,
the cost of the large crane, the cost of labor, the cost of
preparing the ground in order to locate the crane as well as
other costs related to the yaw bearing itself becomes very
large.

The purpose of the proposed device and method is to
relocate the teeth of the geared crown which have been
damaged or are close to being damaged due to their useful
life, in a position which does not correspond to the position
where the gears act when the wind blows in the dominant
wind direction, in order to extend the life cycle of the yaw
bearing.

This is achieved by providing a rotation of the geared
ring, i.e. providing a rotation of the yaw bearing ring having
attached the geared crown respect to the yaw axis.

The yaw system comprises a bearing comprising in turn
at least two rings (a first ring and a second ring) which rotate
one around the other. One of the rings is connected to the
nacelle frame whilst the other is connected to the tower. On
the outer radial surface of the first ring, a geared crown is
attached or machined.

The teeth of said geared crown mesh with the pinion of a
gear motor that can be fixed either to the nacelle frame or to
the tower. In this way, when the gear motor is operated, the
turning motion of its axis rotates the nacelle frame and the
orientation of the wind turbine occurs.

Depending on how the two rings of the yaw bearing are
connected to the tower and/or the frame of the nacelle,
several possible combinations are identified. In all the
embodiments the first ring has the geared crown fixed to it.

In a first possible embodiment, the gear motors are
attached to the nacelle frame and are placed outside the
tower. The first ring is connected to the tower and the second
ring is connected to the nacelle frame. In this case, when the
wind turbine is in operation and the gear motors, attached to
the nacelle frame, rotate, the second ring rotates around the
first ring of the yaw bearing and turning of the nacelle
occurs.

In a second possible embodiment, the first ring is con-
nected to the nacelle frame, the second ring is connected to
the tower and the gear motors are attached to the outside of
the tower. In this case, when the wind turbine is in operation
and the gear motors, attached to the tower, rotate, the first
ring rotates around the second ring of the yaw bearing and
turning of the nacelle happens.

In a third possible embodiment, the first ring is connected
to the nacelle frame whilst the second ring is connected to
the tower. In this case, when the wind turbine is in operation
and the gear motors, attached to the inside of the tower,
rotate, the first ring rotates around the second ring of the yaw
bearing and turning of the nacelle occurs.

In a fourth possible embodiment, the first ring is con-
nected to the tower whilst the second ring is connected to the
nacelle frame. In this case, when the wind turbine is in
operation and the gear motors, attached to the nacelle frame
and placed towards the tower (not outside the tower as in the
first embodiment), rotate, the first ring rotates around the
second ring of the yaw bearing and turning of the nacelle
happens.

Once the different possibilities of connection between the
elements of the yaw system and the tower and the nacelle
frame are known, it is essential to provide a relative rotation
of the first ring having attached the geared crown respect to
the yaw axis and the element to which said first ring is
connectable (tower or nacelle frame).
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The steps of the method to relocate the most loaded teeth
(or damaged teeth) of the yaw bearing geared crown in a
different position are described:

a) disengaging a rotatable connection between the nacelle

and the tower,

b) lifting the nacelle (or the nacelle plus the yaw bearing)
from the tower by using lifting means (auxiliary con-
nection elements), that include a degree of freedom to
vertically move the nacelle (or the nacelle plus the yaw
bearing) with respect to the tower; and to prevent the
nacelle from rotating around a yaw axis,

¢) rotating the first ring with the geared crown of the yaw
bearing around the yaw axis and with respect to the
component to which the first ring is connectable, either
the nacelle or the tower, until a predetermined position
is reached,

g) lowering the nacelle (or the assembly formed by the
nacelle and the yaw bearing) using the lifting means
(auxiliary connection elements);

h) joining the first ring of the yaw bearing having the
geared crown which has been moved by the gear motor
to the element to which it was initially connected (the
tower or the nacelle).

In step b) it is to be understood that when the geared ring
(first ring+geared crown) is disengaged from the tower (in
the case that the yaw bearing is lifted together with the
nacelle), the yaw bearing will still be joined to the nacelle,
as it was at the beginning. Consequently, when the nacelle
is lifted, the yaw bearing is lifted together with it. In another
embodiment, only the nacelle is lifted (without the yaw
bearing) since the yaw bearing remains joined to the tower.

DESCRIPTION OF THE DRAWINGS

To complement the description being made and in order
to aid towards a better understanding of the characteristics of
the invention, in accordance with a preferred example of
practical embodiment thereof, a set of drawings is attached
as an integral part of said description wherein, with illus-
trative and non-limiting character, the following has been
represented:

FIGS. 1A-B.—Show the most loaded teeth or damaged
teeth of the geared ring in a position in which they are in
contact with the gear motors (FIG. 1A) and in a position in
which the geared ring has been rotated and less loaded teeth
or non damaged teeth are in contact with the gear motors
(FIG. 1B).

FIG. 2.—Shows a first embodiment in which the first ring
of the yaw bearing has the geared crown and said first ring
is connected to the tower. However, in the figure, the first
ring is depicted separated from the tower since a gap is
shown, indicated as an arrow, between the first ring and the
tower. In this embodiment, the second ring is connected to
the nacelle frame.

FIG. 3.—Shows a second embodiment in which the first
ring is connected to the nacelle frame and has the geared
crown fixed to it. The second ring is connected to the tower.
In the figure, the first ring is depicted separated from the
nacelle frame since a gap is shown, indicated as an arrow,
between the first ring and the nacelle frame.

FIG. 4—Shows a third embodiment in which the first
ring is connected to the nacelle frame and has the geared
crown fixed to it. The second ring is connected to the tower.
In the figure, the first ring is depicted separated from the
nacelle frame, since a gap is shown, indicated as an arrow,
between the first ring and the nacelle frame.
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FIG. 5.—Shows a fourth embodiment in which the first
ring of the yaw bearing has the geared crown and said first
ring is connected to the tower. The second ring is connected
to the nacelle frame. In the figure, the first ring is depicted
separated from the tower, since a gap is shown, indicated as
an arrow, between the first ring and the tower.

FIGS. 6A-B. Show embodiments with an auxiliary con-
nection element connected to the tower and to the nacelle. In
FIG. 6A the auxiliary connection element is placed outside
the tower and in FIG. 6B the auxiliary connection element
is placed inside the tower. In these figures, the first ring is
depicted separated from the tower, since a gap is shown,
indicated as an arrow, between the first ring and the tower.

FIGS. 7A-B.—FIG. 7A shows an embodiment with four
auxiliary connection elements distributed around the yaw
bearing. FIG. 7B shows a zoom view of one of said auxiliary
connection elements.

FIGS. 8A-B-C.—Show different views of another
embodiment wherein the wind turbine comprises a breaking
system wherein a brake disc is provided with four brake
calipers distributed around the brake disc. FIG. 8C shows a
zoom view of an auxiliary connection element connected to
a brake caliper as the ones shown in FIG. 8A or 8B.

PREFERRED EMBODIMENT OF THE
INVENTION

A description of some embodiments of the invention is
done according to FIGS. 1 to 8.

The present invention consists of a method to extend the
life cycle of a wind turbine comprising a tower (2), a nacelle
comprising a nacelle frame (1), and a yaw bearing (3),
comprising at least a geared ring, for providing a rotatable
connection between the nacelle and the tower (2) around a
yaw axis (11).

The yaw bearing (3) comprises the at least a geared ring
which in turn comprises a first ring (4A) connected to a
geared crown (5), and a second ring (4B). The two movable
rings, first ring (4A) and second ring (4B), rotate one around
the other and one of them is connected to the nacelle frame
(1) and the other is connected to the tower (2). The geared
crown (5) meshes with at least a pinion of a gear motor (6).

As previously described, under determined wind speed
conditions, some teeth of the geared crown (5) could be over
loaded or damaged while the rest remain in perfect condi-
tions or much less damaged. This situation can be appreci-
ated in FIG. 1A. In order to avoid teeth damaging or even
restoration or replacement operations the present invention
allows rotating the geared ring (first ring (4A) connected to
the geared crown (5),) to place the not over-loaded teeth or
not damaged teeth in contact with the gear motor (6), as
shown in FIG. 1B.

In FIGS. 2 to 5 four possible embodiments of the assem-
bly of the nacelle frame (1), the yaw bearing (3) and the
tower (2) are shown.

In the first possible embodiment, shown in FIG. 2, the first
ring (4A) of the yaw bearing (3) has the geared crown (5)
fixed to it and the gear motors (6) are attached to the nacelle
frame (1), placed outside the tower. The first ring (4A) is
connected to the tower (2) and the second ring (4B) is
connected to the nacelle frame (1). In this case, when the
wind turbine is in operation and the gear motors (6), attached
to the nacelle frame (1), rotate, the second ring (4B) rotates
around the first ring (4A) of the yaw bearing (3) and turning
of the nacelle occurs.

In order to perform a relative rotation of the first ring (4A)
of'the yaw bearing (3) (the first ring (4A) having attached the
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geared crown (5)) with respect to the component to which it
is connectable (the tower (2) in this case), the following
steps are performed:
disconnect the first ring (4A) from the tower (2);
raising slightly the nacelle with the yaw bearing (3)
attached to it by using lifting means that provide a
vertical degree of freedom that allows to separate the
yaw bearing (3) from the tower (2) until a gap (pref-
erably less than 2 cm, indicated as an arrow) is created
between the first ring (4A) with the geared crown (5)
and the component to which it is connectable (the tower
(2) in this case);

rotate the first ring (4A) whilst the nacelle (2) remains
steady (and thus the second ring (4B)); for example by
means of the gear motors,

lower the nacelle and the yaw bearing (3) by using the

lifting means,

connect the first ring (4A) to the tower (2).

In a second possible embodiment, shown in FIG. 3, the
first ring (4A) is connected to the nacelle frame (1) and has
the geared crown (5) fixed to it, second ring (4B) is
connected to the tower (2) and the gear motors (6) are
attached to the outside of the tower (2). In this case, when
the wind turbine is in operation and the gear motors (6),
attached to the tower (2), rotate, first ring (4A) rotates
around the second ring (4B) of the yaw bearing (3) and
turning of the nacelle happens.

Again, to perform a relative rotation of the first ring (4A)
(having attached the geared crown (5)), it is necessary to
disconnect said first ring (4A) from the nacelle frame (1),
raising the nacelle by using lifting means that provide a
vertical degree of freedom that allows to separate the yaw
bearing (3) from the nacelle until a gap (preferably less than
2 cm, indicated as an arrow) is created between the first ring
(4A) with the geared crown (5) and the component to which
it is connectable (nacelle). Next step is rotating the first ring
(4A) with the geared crown (5), for example by means of the
gear motors, whilst the second ring (4B) remains connected
to the tower (2) and thus steady. Then the nacelle is lowered.

In a third possible embodiment, shown in FIG. 4, the first
ring (4A) of the yaw bearing (3) is connected to the nacelle
frame (1) and has the geared crown (5) attached to it, while
the second ring (4B) of the yaw bearing (3) and the gear
motors (6) are connected to the tower (2). In this case, when
the wind turbine is in operation and the gear motors (6),
attached to the inside of the tower (2), rotate, the first ring
(4A) rotates around the second ring (4B) of the yaw bearing
(3) and turning of the nacelle happens.

Performing a relative rotation of the first ring (4A) of the
yaw bearing (3) having attached the geared crown (5),
involves disconnecting said first ring (4A) with the geared
crown (5) from the nacelle, raising slightly the nacelle until
a gap (preferably less than 2 cm, indicated as an arrow) is
created between the first ring (4A) with the geared crown (5)
and the component to which it is connectable (nacelle) and
rotate the first ring (4A), for example by means of the gear
motors, whilst the second ring (4B) remains steady. In this
case, because the second ring (4B) of the yaw bearing (3) is
connected to the tower (2), its immobilization is already
guaranteed. Then the nacelle is lowered.

In a fourth possible embodiment, shown in FIG. 5, the
first ring (4A) has the geared crown (5) fixed to it. The
second ring (4B) of the yaw bearing (3) is connected to the
nacelle frame (1) and the first ring (4A) to the tower (2). In
this case, when the wind turbine is in operation and the gear
motors (6), attached to the nacelle frame (1) and placed
towards the tower (not outside the tower as in the first
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embodiment), rotate, the second ring (4B) rotates around the
first ring (4A) of the yaw bearing (3) and turning of the
nacelle happens.

In this embodiment, carrying out a relative rotation of the
first ring (4A) of the yaw bearing (3) having attached the
geared crown (5), involves to disconnect said first ring (4A)
from the tower (2), raising slightly the frame of the nacelle
with the yaw bearing (3) attached to it by using lifting means
that provide a vertical degree of freedom that allows to
separate the yaw bearing (3) from the tower (2) until a gap
(preferably less than 2 cm, indicated as an arrow) is created
between the first ring (4A) with the geared crown (5) and the
component to which it is connectable (the tower (2) in this
case); and rotate the first ring (4A), for example by means
of'the gear motors, whilst the nacelle (2) remains steady (and
thus the second ring (4B)) Then the nacelle and the yaw
bearing (3) are lowered by using the lifting means. Finally
the first ring (4A) is connected to the tower (2).

It is also an object of the present invention a method to
extend the life cycle of a wind turbine. A wind turbine in
which the method is to be implemented comprises: a tower
(2); a nacelle comprising a nacelle frame (1); a yaw bearing
(3) and gear motors (6). The yaw bearing (3), comprising a
geared crown (5), provides a rotatable connection between
the nacelle and the tower (2) around a yaw axis (11).

The method comprises the following steps:

a) disengaging the rotatable connection between the

nacelle and the tower (2),

b) lifting the nacelle from the tower (2) by using lifting
means, to allow the rotation of the geared ring with
respect to the component to which the geared ring is
connectable,

¢) rotating the geared ring around the yaw axis (11) until
the geared ring reaches a predetermined position with
respect to the component to which the geared ring is
connectable, either to the nacelle or the tower (2).

Preferably, the method also includes a step of determining
at least a sector of the geared ring with stands higher loads
than the rest. The predetermined position of step ¢) includes,
preferably, a position in which the over loaded sector of the
geared ring will not be subjected to such high load level (for
example a position in which the gear motors (6) engage
outside the damaged sector of the geared ring).

In an embodiment of the invention, the yaw bearing (3)
comprises:

the at least geared ring which in turn comprises a first ring
(4A) connected to a geared crown (5), and

a second ring (4B).

The step a) of disengaging the rotatable connection
between the nacelle and the tower (2) comprises disengaging
a connection selected between:

a connection between the first ring (4A) and the tower (2)
while a connection between the second ring (4B) of the
yaw bearing (3) and the nacelle is maintained or;

a connection between the first ring (4A) and the nacelle
while a connection between the second ring (4B) of the
yaw bearing (3) and the tower (2) is maintained.

The first ring (4A) being connected to the geared crown
(5) means that the geared crown (5) can be an element joined
to the first ring (4A) or can be machined in said first ring
(4A).

Preferably, in this embodiment, step b) of the method is as
follows:

b) lifting the nacelle from the tower (2) by using lifting

means, allowing the rotation of the first ring (4A) with
the geared crown (5) of the yaw bearing (3).
Also in this embodiment, preferably step c) is as follows:
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¢) rotating the first ring (4A) with the geared crown (5) of
the yaw bearing (3) with respect to the yaw axis (11)
and the component to which the first ring (4A) is
connectable, either the nacelle or the tower (2), for
example by means of the gear motors, until a prede-
termined position is reached.

The lifting means used in step b) which displace vertically
the nacelle from the tower comprise limiters to limit said
vertical displacement. In a preferred embodiment of the
invention, the step of lifting the nacelle from the tower (2)
is carried out by at least an auxiliary connection element (7)
placed between the nacelle and the tower (2).

Said at least one auxiliary connection element (7) includes
a degree of freedom to allow vertical movements of the
nacelle with respect to the tower (2) and prevents the nacelle
from rotating around a yaw axis (11). The auxiliary connec-
tion elements (7) are, preferably at least two and preferably
are at least four. In FIG. 6A it is shown an embodiment in
which the at least one auxiliary connection element (7)
connected to the tower and to the nacelle is placed outside
the tower. In FIG. 6B it is shown an embodiment in which
the at least one auxiliary connection element (7) connected
to the tower and to the nacelle is placed inside the tower.

The step of lifting the nacelle from the tower (2) com-
prises leaving a gap between the first ring (4A) which is
fixed to the geared crown (5) and the nacelle or between the
first ring (4A) fixed to the geared crown (5) and the tower
(2). The gap can be of just a few centimeters. And the
method further comprises a step of lowering the nacelle by
using the lifting means and connecting the nacelle to the
tower (2) through the yaw bearing (3).

The step of disengaging the rotatable connection between
the nacelle and the tower (2) comprises disengaging a
connection selected between the connection between the
first ring (4A) with the geared crown (5) and the tower (2)
while the connection between the second ring (4B) of the
yaw bearing (3) and the nacelle is maintained (hence, when
lifting the nacelle, the yaw bearing (3) is lifted with it and
a gap is created between the first ring (4A) with the geared
crown (5) and the tower (2) that is in this case the component
to which the first ring (4A) with the geared crown (5) is
connectable; or the connection between the first ring (4A)
with the geared crown (5) and the nacelle while the con-
nection between the second ring (4B) of the yaw bearing (3)
and the tower (2) is maintained.

In the proposed method, the step of rotating the geared
ring of the yaw bearing (3) is done by means of activating
at least one gear motor (6) of a yaw drive. Said at least one
gear motor (6) of the yaw drive can be fixed to the nacelle
or to the tower (2).

As shown in FIG. 7B, the auxiliary connection elements
(7) comprise jacks.

In an embodiment of the invention, the auxiliary connec-
tion elements (7) are installed in the tower (2). Preferably,
the auxiliary connection elements (7) comprise a first section
to be connected to a flange (8) formed on the top end portion
of the tower (2), and a second section to be connected to the
nacelle.

In another embodiment of the invention, the auxiliary
connection elements (7) comprise a first section to be
connected to a flange (8) formed on the top end portion of
the tower (2), and a second section to be connected to the
yaw bearing (3). In this case, the auxiliary connection
elements (7) allow lifting the nacelle by pushing the yaw
bearing (3). This case can be used only in the first and fourth
embodiments previously described. The second section of
the at least one auxiliary connection element (7) can be
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connected to the yaw bearing (3) or only to be configured in
order to the yaw bearing (3) to remain lay on said second
section.
In another embodiment of the invention, the wind turbine
comprises a breaking system (to stop the nacelle) that in turn
comprises a brake disc (9) and at least a brake caliper (10).
The brake disc (9) is located between a flange (8) formed on
the top end portion of the tower (2) and the yaw bearing (3),
wherein the brake disc (9) is provided with at least one brake
caliper (10), preferably two, and more preferably four brakes
caliper (10) distributed along the inner perimeter of the
brake disc (9), as it is shown in FIG. 8A.
In FIG. 8C it is shown an embodiment of the invention in
which the auxiliary connection elements (7), which are
distributed along the perimeter of the tower flange (8) and
are located radially inside of the tower (2), use the brake
calipers (10) as part of the auxiliary connection elements (7).
In this case four auxiliary connection elements (7) that
comprise jacks are used.
The lifting means can comprise at least one of electrical,
hydraulical, pneumatical and/or mechanical means.
It is also an object of the invention a device to extend the
life cycle of a wind turbine comprising a yaw system, being
the device placed between a nacelle and an upper part of a
wind turbine tower (2) wherein the yaw system comprises:
a yaw bearing (3) comprising:
a geared ring which in turn comprises a first ring (4A)
connected to a geared crown (5), and

a second ring (4B);

at least a gear motor (6) that is fixed integrally to the
nacelle or to the tower (2) and which comprises at least
a pinion which mesh with the geared ring; and the
device is characterized in that it comprises at least one
auxiliary connection element (7) placed between the
tower (2) and the nacelle frame (1) and said at least
auxiliary connection element (7) provides a separation
between the geared ring and a component to which the
geared ring is connected, being said component the
tower (2) or the nacelle frame (1).

The device placed between the nacelle and the upper part
of the wind turbine tower (2) includes both, the embodiment
between the nacelle and the upper part of the wind turbine
tower (2) and the embodiment between the yaw bearing (3)
and the upper part of the wind turbine tower (2). Preferably
the device comprises two, and more preferably four auxil-
iary connection elements (7).

The first ring (4A) and the second ring (4B) are two
movable rings which rotate one around the other and one of
them is connected to the nacelle and the other is connected
to the tower (2).

The invention claimed is:

1. A method to extend the life cycle of a wind turbine
comprising a tower, a nacelle comprising a nacelle frame,
and a yaw bearing comprising at least a geared ring for
providing a rotatable connection between the nacelle and the
tower around a yaw axis and at least one gear motor of a yaw
drive for providing the rotatable connection between the
nacelle and the tower around the yaw axis, the method
comprising:

a) disengaging the rotatable connection between the

nacelle and the tower;

b) lifting the nacelle from the tower using lifting means,

allowing the rotation of the geared ring with respect to
a component to which the geared ring is connectable
while maintaining and powering in contact the geared
ring and the at least one gear motor throughout the
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lifting, wherein the component to which the geared ring
is connectable is either the nacelle or the tower; and

¢) rotating the geared ring around the yaw axis while the
rotatable connection between the nacelle and the tower
is disengaged, until the geared ring reaches a predeter-
mined position with respect to the component to which
the geared ring is connectable.

2. The method according to claim 1 wherein the method
includes a step of determining at least a sector of the geared
ring subjected to higher loads and wherein the predeter-
mined position includes a position in which the sector
subjected to higher loads is in a less loaded area.

3. The method according to claim 1, wherein the yaw
bearing comprises:

the at least geared ring which in turn comprises a first ring

connected to a geared crown, and

a second ring, wherein the step of disengaging the rotat-

able connection between the nacelle and the tower
comprises disengaging a connection selected between:

a connection between the first ring and the tower while a

connection between the second ring of the yaw bearing
and the nacelle is maintained, or

a connection between the first ring and the nacelle while

a connection between the second ring of the yaw
bearing and the tower is maintained.

4. The method according to claim 1 wherein the step of
lifting the nacelle from the tower is carried out by at least an
auxiliary connection element placed between the nacelle and
the tower, wherein the at least auxiliary connection element
includes a degree of freedom to allow vertical movements of
the nacelle with respect to the tower and prevents the nacelle
from rotating around the yaw axis.

5. The method according to claim 3, wherein the step of
lifting the nacelle from the tower comprises leaving a gap
between the first ring and the component to which the first
ring is connectable.

6. The method according to claim 1, wherein the method
further comprising the step of lowering the nacelle by using
the lifting means and connecting the nacelle to the tower
through the yaw bearing.

7. The method according to claim 1 wherein the step of
rotating the geared ring of the yaw bearing is done by means
of activating the at least one gear motor of the yaw drive.

8. The method according to claim 7, wherein in the step
of activating the at least one gear motor of the yaw drive, the
at least one gear motor is fixed to the nacelle.

9. The method according to claim 7, wherein in the step
of activating the at least one gear motor of the yaw drive, the
at least one gear motor is fixed to the tower.

10. The method according to claim 4, wherein the at least
auxiliary connection element comprises a first section to be
connected to a flange formed on the top end portion of the
tower, and a second section connected to the yaw bearing.

11. The method according to claim 4, wherein the at least
auxiliary connection element comprises a first section to be
connected to a flange formed on the top end portion of the
tower, and a second section to be connected to the nacelle.

12. The method according to claim 4, wherein the wind
turbine comprises a braking system that in turn comprises a
brake disc and at least one brake caliper, the brake disc
located between a flange formed on the top end portion of
the tower and the yaw bearing.

13. The method according to claim 12, wherein the
braking system comprises at least two brakes caliper.

14. The method according to claim 12 wherein the step of
lifting the nacelle from the tower comprises mounting the at
least one auxiliary connection element, wherein the at least
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auxiliary connection element comprises a first section to be
connected to the flange formed on the top end portion of the
tower and a second section to be connected to the at least one
brake caliper.

15. The method according to claim 10, wherein the at least
auxiliary connection element is distributed along a perimeter
of the tower flange and is located inside of the tower.

16. A device to extend the life cycle of a wind turbine
comprising a yaw system, wherein the device is placed
between a nacelle and an upper part of a wind turbine tower,
wherein the yaw system comprises:

a yaw bearing comprising:

a geared ring which in turn comprises a first ring
connected to a geared crown, and
a second ring, and

at least a geared motor that is fixed to the nacelle or to the
tower and which comprises at least a pinion which
meshes with the geared ring,

wherein the device comprises at least one auxiliary con-
nection element placed between the tower and the
nacelle and said at least one auxiliary connection
element is configured to provide a separation between
the geared ring and a component to which the geared
ring is connected while the geared ring and the at least
one geared motor are maintained and powered in
contact throughout the separation,

wherein the at least a geared motor is configured to rotate
the geared ring around a yaw axis with respect to the
component to which the geared ring is connectable,
wherein the component is the tower or the nacelle.

17. The device according to claim 16 wherein the first ring
and the second ring are two movable rings which rotate one
around the other and one of them is connected to the nacelle
and the other is connected to the tower.

18. A method for relocating the yaw bearing of a wind
turbine comprising a tower, a nacelle comprising a nacelle
frame, and a yaw bearing comprising at least a geared ring
for providing a rotatable connection between the nacelle and
the tower around a yaw axis and at least one gear motor of
a yaw drive for providing the rotatable connection between
the nacelle and the tower around the yaw axis, wherein the
yaw bearing comprises:

the at least geared ring which in turn comprises a first ring
connected to a geared crown, and

a second ring;

wherein one of the rings is connected to a nacelle frame
whilst the other ring is connected to the tower;

the method comprising:

a) disengaging the rotatable connection between the
nacelle and the tower while maintaining the operation
of the geared ring,

b) lifting the nacelle from the tower using lifting means,
allowing the rotation of the geared ring with respect to
a component to which the geared ring is connectable
while maintaining and powering in contact the geared
ring and the at least one gear motor throughout the
lifting, wherein the component to which the geared ring
is connectable is either the nacelle or the tower; and;

¢) rotating the geared ring which comprises the first ring
around the yaw axis, with respect to the component to
which the geared ring is connectable until the geared
ring reaches a predetermined position with respect to
the component to which the geared ring is connectable.

19. The method according to claim 18 wherein the method
includes a step of determining at least a sector of the geared
ring subjected to higher loads and wherein the predeter-
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mined position includes a position in which the sector
subjected to higher loads is in a less loaded area.
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