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DESCRIPTION

Description

[0001] The invention concerns a stator for an, in particular direct-drive, generator of a wind
turbine, comprising stator segments, which each comprise a lamination stack, and a stator
support structure with support structure segments extending in an axial direction and being
adjacently located in a circumferential direction to form a ring-like structure, wherein each
support structure segment comprises at least one longitudinal carrier element, which extends
in an axial direction. The invention further concerns a generator having such a stator and a
wind turbine having such a generator.

[0002] To generate electrical power from rotational energy, wind turbines usually comprise a
generator having a stator and a rotor. The rotor is coupled to a rotor hub, to which multiple
blades are mounted, such that wind energy can be transformed into rotational mechanical
energy. The resulting rotation of the rotor hub is transferred to a rotation of the rotor of the
generator. In direct-drive wind turbines, no gear box is used, such that the rotation of the rotor
hub can be directly used as a rotation of the rotor.

[0003] The rotor of the generator comprises magnets, in particular permanent magnets, such
that, by rotation of the magnets relative to stator coils formed by stator windings, electrical
current is induced in the stator windings. While configurations in which an inner rotor is
surrounded by an outer stator have been proposed, usually an outer rotor surrounds an inner
stator. For example, a hollow shaft may be connected to the bed frame in the nacelle, to which
a stator support structure is mounted, which may comprise two end plates, one on the drive
end and one on the non-drive end.

[0004] Known stators are often segmented, that is, for reasons of transportability, the
lamination stack of the stator is usually divided into stator segments, which each comprise a
lamination stack defining stator teeth and carrying the stator windings. In known designs, each
of the stator segments, which may, for example, cover an angle interval of 45°, 30°, or even
less each, are attached to corresponding support structure segments. These, in turn, can be
mounted to the end plates.

[0005] The stator support structure of the stator usually not only ensures a defined positioning
of the stator segments relative to the magnets of the rotor, but also prevents collisions between
the stator and the rotor, in particular taking into account the strong radial and tangential
electromagnetic forces generated during operation of the generator. Additionally, the stator
support structure prevents the occurrence of coinciding eigenfrequencies of the segmented
assembly regarding electromagnetic excitation force frequencies. Finally, the stator support
structure has to withstand all load conditions of the generator, also in long term scenarios, that
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is, preferably, during the whole lifetime of the generator.

[0006] For fixing the stator segments to the support structure segments, multiple designs have
been proposed in the state of the art. For example, welded connections between the
lamination stack and the support structure segments are known as well as bolted connections.
In the bolted design, to provide enough stiffness, a large amount of material and complex
bending of plates as well as complex welds are needed. For example, the support structure
segments may comprise at least one carrier element, to which the lamination stack of the
stator segments is coupled. For providing sufficient stability, in an attachment section of the
carrier element, which is on the stator side, a large surface is required.

[0007] A support structure segment for a generator of a wind turbine is disclosed in WO
2018/197057 A1 and US 10 866 797 B2 which belong to the same patent family.

[0008] Here, bended profiles are used as carrier elements. The carrier elements comprise a
top section for connection to the lamination stack, at least one side section and at least one
base section. In particular, the base section, the side section, the top section, a further side
section, and a further base section of the carrier element may describe an omega-type profile.
These omega profiles are usually joined by internal and external tangential stiffeners, for
example metal plates, which are welded to the profiles. This significantly increases the
complexity and the cost of such a support structure segment. Additionally, the extensive
amount of welding induces deformation in the support structure, such that high requirements
regarding precision result. Regarding the connection between the support structure segment
and the stator segment, various approaches have already been proposed.

[0009] In most of these approaches, a cavity is provided in an attachment area of the
lamination stack. In the cavity, a counter bearing element is placed, which comprises threaded
holes into which bolts extending through a lamination attachment section of the carrier
elements may be screwed. Exemplary configurations are, for example, described in EP 3 672
025 A1. Here, the cavity may be a groove into which a dove-tail or a halfmoon-shaped counter
bearing element (rod) is inserted axially. Since the rod is wider than an opening of the cavity,
the counter bearing element cannot be pulled from the cavity in the radial direction. A bolting
means, for example a bolt/screw, is used to radially pull the counter bearing element towards
the carrier element and therefore fix the stator segment to the support structure segment.

[0010] In concrete known designs, a simple bolted joint with a bolt, a washer and a bolt
extender is used. A bolt extender may be designed to support the carrier elements and the
lamination stack structurally, in particular to provide a better transfer of loads. In this manner, a
local support is added to each single bolt joint. However, the thickness of the carrier element,
usually, should be chosen as low as possible to require less material and, in some cases, be
able to form certain profiles, for example omega profiles. However, the thickness of the carrier
element, in particular a lamination attachment section, between the bolt extender and the
lamination stack is very critical. If too much material is machined away, local deflections of the
carrier element or support structure segment as a whole may lead to the occurrence of cracks.
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[0011] It is an object of the current invention to provide an improved approach for coupling
support structure segments to stator segments, in particular allowing higher stability and
cheaper production.

[0012] This object is achieved by providing a stator, a generator and a wind turbine according
to the independent claims. Advantageous embodiments are described in the dependent
claims.

[0013] In a stator as initially described, wherein each carrier element comprises a stator
segment-sided lamination attachment section having through holes for lamination bolting
means, in particular bolts and/or bolt extenders, for fixing the carrier element to the respective
stator segment using a lamination attachment assembly, the lamination attachment assembly
for each carrier element comprises:

= a counter bearing element to be inserted into a cavity of the lamination stack and
extending at least essentially over the complete axial length of the stator segment, the
counter bearing element comprising threaded holes for receiving the lamination bolting
means,

e a stiffening bar to be placed inside the carrier element on the lamination attachment
section, extending at least essentially over the complete axial length of the support
structure segment and comprising through holes for the lamination bolting means, and

» the lamination bolting means bolted through aligned sets of through holes and threaded
hole.

[0014] A bolting means should be understood as a bolt, a bolt extender or a combination of a
bolt and a bolt extender. In particular, a bolting means comprises a threaded portion and a
head portion, wherein the threads of the threaded portion of the lamination bolting means, of
course, match the threaded hole such that the counter bearing element can be radially pulled
towards the carrier element by the bolting means being screwed into the threaded hole.
Therefore, the stator segment is fixed to the support structure segment. While it is conceivable
that at least one through hole is also threaded, preferably, the through holes are not threaded,
but only slightly larger than the corresponding lamination bolting means' diameter. In particular,
the through hole through a stiffening bar is smaller than a head portion of the lamination
bolting means such that the head rests, directly or via a washer, on the surface of the stiffening
bar. The carrier element usually is or has a profile defining an inner space, which is delimitated
at least by the lamination attachment section, such that the stiffening bar rests inside the
carrier element.

[0015] It is noted that the lamination attachment section, the lamination attachment assembly,
and the lamination bolting means have been thus named since, below, also advantageous
improvements regarding the segment-to-segment connection will be discussed, resulting in the
optional provision of respective segment attachment sections, segment attachment means,



DK/EP 4156465 T3

and segment bolting means.

[0016] It is proposed to implement a stiffening bar, in particular replacing individual bolt
extenders for each lamination bolt joint. The stiffening bar extends over the full length of the
carrier element and has a through hole for each of the lamination bolting means.
Advantageously, the counter bearing element, the stiffening bar, and the lamination bolting
means form an at least essentially H-shaped stiffening structure extending at least essentially
over the whole axial length of each support structure segment. The full-length stiffening bar
adds significant stiffness to the lamination bolt joints. Since all lamination bolting means are
structurally connected due to the stiffening bar, the stiffening bar, the bolting means, and the
counter bearing element act as a sort of H profile providing a large amount of stiffness.

[0017] As the stiffness is improved, the thickness requirement for the machining of the carrier
elements, in particular the lamination attachment section, can be decreased since a local
reduction in thickness has less influence on the structural integrity, in particular with the H-like
profile giving support.

[0018] Additionally, the handling in production and the overall cost will be reduced. In
particular, there is only one stiffening bar instead of a large number of bolt extenders. With one
or two lamination bolting means screwed in, the stiffening bar is in place and the rest of the
assembly can be performed faster. Furthermore, it is less costly to produce one standard
stiffening bar with through holes than a large number of bolt extenders with holes.

[0019] Generally said, the stator, which is preferably used as an inner stator, comprises the
lamination stack structure, which is divided into stator segments, each comprising a lamination
stack defining stator teeth and carrying stator windings, and the stator support structure,
usually formed by the mutually connected support structure segments, which are in turn
attached to end plates, as known in the state of the art. Each of the segments may, for
example, cover an angle interval of 45°, 30° or less than 30°. The stator support structure, as
known in the art, hence allows defined positioning of the stator segments of the lamination
stack structure relative to the magnets of the rotor and prevents collisions between the stator
and the rotor. In a wind turbine, the stator support structure, in particular the drive end end
plate and the non-drive end end plate, can, for example, be mounted on a hollow shaft, which
may be connected to a bed frame in a nacelle.

[0020] Preferably, the stiffening bar may be made of metal, in particular steel. For example,
the same material as used for the carrier element may be used. Furthermore, the lamination
attachment assembly may further comprise at least one lamination washer for each lamination
bolting means and/or a total of 20-30, in particular 24-28, lamination bolting means.

[0021] In concrete embodiments, the counter bearing element may be tightly fitted into the
cavity. It may, for example on assembly of the stator, be axially introduced into the cavity. Each
cavity may, preferably, have an opening towards the respective lamination attachment section,
the opening having a smaller circumferential extension than the widest circumferential
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extension of the cavity. The counter bearing element may have a tapered shape towards the
lamination attachment section. For example, configurations as described in EP 3 672 025 A1
may be used. For example a half-moon rod may be used as the counter bearing element,
being inserted into a correspondingly shaped cavity which has an opening towards the carrier
element and, therefore, is a groove. In other embodiments, the counter bearing element may
also have a dovetail-like cross section.

[0022] In a preferred embodiment, the monolithic carrier element may have a rectangular,
hollow profile, wherein access holes are provided for each lamination bolting means in an
access section opposite the lamination attachment section. In this case, one-piece rectangular
profiles are used, which are extremely stable, provide large surfaces with the lamination
attachment section and are readily commercially available, that is, cost can be further reduced.
Standard known rectangular profiles may be cut in length to yield stable carrier elements.

[0023] It should be noted at this point that, in most embodiments, the support structure
segment will include more than one carrier element, since stator segments and, analogously,
support structure segments usually span an angular interval of, for example, 30° to 60° in a
circumferential direction. For example, a support structure segment may comprise three to
seven carrier elements or even more carrier elements. The carrier elements usually at least
span an axial length at least between two pressure plates, which are provided to directly or
indirectly pressurize the lamination stack (stack of lamination sheets) and extend in the
circumferential direction. These pressure plates, to which the carrier elements are usually
fixed, for example by welding, may already act as a lateral stiffener, improving the stability of
the whole support structure segment.

[0024] Generally, the directions mentioned in this description refer to the generator and its
rotational axis. An axial direction is parallel to the rotational axis of the generator, a radial
direction is the respective direction to or from the rotational axis perpendicular to the axial
direction and the circumferential direction is perpendicular to both radial direction and axial
direction.

[0025] As already mentioned, the support structure segment preferably comprises pressure
plates at each axial end of the support structure segment, wherein the at least one carrier
element may preferably extend beyond the respective pressure plates in the axial direction. In
this manner, as in principle known from the art, the extended carrier element is adapted to
carry the whole stator segment, in particular also an overhang, independent of the distance
between the pressure plates.

[0026] The support structure segments, are, as known from the art, connected to each other in
a circumferential direction to form a ring-like structure which may then be mounted to the end
plates to provide the complete stator support structure. For attaching two adjacent support
structure segments together, approaches described in the state of the art may also be
employed in the current invention. However, these known designs are lacking stiffness in the
segment-to-segment joint. For example, the carrier elements may be made of 10 - 12 mm
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thick plates which may be formed to provide desired profiles, for example an omega profile, as
already described. In other embodiments, as discussed above, carrier elements may also be
made from pre-formed profiles, for example rectangular profiles, having such a thickness. To
reach a stiffness matching the requirements, thicker material would be required in
corresponding segment attachment sections. To compensate for the lack of stiffness in known
approaches, different grips and connector plates have been added to the carrier elements.
However, such solutions are not very effective and provide a poor ratio of cost/material
compared with the benefit in stiffness.

[0027] In view of these problems, a particularly preferred embodiment of the current invention,
wherein at least one carrier element at a circumferential side of support structure segment
comprises a segment attachment section having through holes for segment bolting means, in
particular a bolt and/or a bolt extender, for fixing the segment attachment section to a
respective segment attachment section of a circumferentially adjacent support structure
segment using a segment attachment assembly, proposes that the segment attachment
assembly for each segment-to-segment connection comprises:

« a stiffening plate placed between the two segment attachment sections, extending at
least essentially over the complete axial length of the support structure segments and
comprising through holes for the segment bolting means,

« the segment bolting means bolted through aligned sets of through holes, and

¢ nuts fixating the segment bolting means on the non-stiffening plate side of the segment
attachment section opposite the segment attachment section against which a head
portion of the segment bolting means rests.

[0028] It is hence proposed to add a structural stiffening plate between the two segment
attachment sections as a part of the bolted joint in the segment-to-segment connection. Since
multiple bolts, for example 4 to 10, in particular 6 or 7, segment bolting means are used, which
all act to fix the same stiffening plate, the stiffness in the area is significantly increased. In
particular, the stiffening plate mounted in the segment-to-segment connection can be designed
to exactly provide the required stiffness which would be lacking due to a small thickness of the
segment attachment segments of the carrier elements. In other words, the stiffening plate can
be thicker or thinner, depending on the structural requirements. All other areas of the support
structure segment do not need stiffening beyond what is provided by the profiles of the carrier
elements, such that all carrier elements over the circumferential extension of the support
structure segment may be manufactured having the same thickness. Regarding the segment-
to-segment connection, where stiffness is lacking, additional stiffness is provided using the
stiffening plate. The addition of material to other areas of the support structure segment can be
prevented.

[0029] It is noted that the use of such a stiffening plate is also advantageous independently
from the stiffening bar proposed regarding the lamination attachment assembly. In other
words, a stator support structure for a stator of an, in particular direct-drive, generator of a
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wind turbine is conceivable, comprising two end plates and a ring of support structure
segments, each support structure segment comprising at least one longitudinal carrier
element, which extends in a axial direction and comprises a stator-sided attachment section for
fixing the carrier element to a stator segment of the stator, wherein, at each circumferential
side of the support structure segment, a respective carrier element comprises a segment
attachment section having through holes for segment bolting means, in particular a bolt and/or
a bolt extender, for fixing the segment attachment section to a respective segment attachment
section of a circumferentially adjacent support structure segment using a segment attachment
assembly, wherein the segment attachment assembly for each segment-to-segment
connection comprises:

» a stiffening plate placed between the two segment attachment sections, extending at
least essentially over the complete axial length of the support structure segments and
comprising through holes for the segment bolting means,

» the segment bolting means bolted through aligned sets of through holes, and

« nuts fixating the segment bolting means on the non-stiffening plate side of the segment
attachment section opposite the segment attachment section against which a head
portion of the segment bolting means rests. Also in this case, preferably, the monolithic
carrier element may have a rectangular, hollow profile.

[0030] In an especially preferred embodiment regarding the segment-to-segment connection,
the segment attachment assembly may further comprise a bushing enclosing the segment
bolting means as a spacer between the stiffening plate, which is directly or indirectly, in
particular via a washer, abutting the surface of one of the segment attachment sections, and
the other segment attachment section, wherein the bushing is screwed into the threaded
through hole of the stiffening plate to adjust to the distance between the two support structure
segments. The segment attachment assembly may hence further comprise a bushing, which
may also act as a spacer, since the segment-to-segment distance may vary. According to this
embodiment, the bushing also acting as an adjustable spacer is not screwed into one of the
segments, but into the stiffening plate, in this manner also ensuring that the stiffening plate is
acting in the segment-to-segment joint. This is achieved by mounting the bushing in a thread in
the stiffening plate, such that, before tightening of the segment bolting means, the bushing
may be screwed towards the opposing support structure segment to eliminate the gap
between the two segments. Since the bushing contacts the stiffening plate and one of the
segment attachment sections, all loads will go through the stiffening plate, enabling its function.

[0031] As already mentioned, since the stiffening plate is provided, the thickness of the
material in the segment attachment sections does not need to be increased, such that, in
particular, the segment attachment section may have a material thickness equal to the material
thickness of the rest of the carrier element. In particular, each carrier element along the
circumferential direction of the support structure segment, be it an end carrier element or not,
may be similar or even equal.
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[0032] Preferably, at least one access opening may be provided in a section of the carrier
element opposite to the segment attachment section. Analogously to the access holes
regarding the lamination attachment assembly, access openings may also be provided
regarding the segment attachment assembly.

[0033] As already discussed regarding the lamination attachment assembly, also regarding the
segment attachment assembly, of course, washers and/or other additional components may be
provided. In some embodiments, it may be advantageous to use a combination of bolt
extender and bolt to provide further stiffening at the inside of a carrier element.

[0034] The invention further concerns a wind turbine generator comprising a stator according
to the invention. Furthermore, a wind turbine according to the invention comprises a generator
according to the invention. Preferably, such a generator is a direct-drive generator having an
inner stator according to the invention and an outer rotor. As discussed above, the stator
support structure may also comprise two end plates to which the ring of stator support
segments is attached, which may, for example, be mounted to a hollow shaft, which, in turn,
may be mounted to a bedframe of a nacelle. The stator generally further comprises the stator
segments as well as the corresponding stator windings. All features and remarks regarding the
stator may be accordingly applied to the wind turbine generator and the wind turbine according
to the invention.

[0035] Other objects and features of the present invention will become apparent from the
following detailed description considered in conjunction with the accompanying drawings. The
drawings, however, are only principle sketches designed solely for the purpose of illustration
and do not limit the invention. The drawings show:

Fig. 1

a schematical sectional view of a wind turbine according to the invention,
Fig. 2

a schematical sectional view of the generator of the wind turbine of fig. 1,
Fig. 3

a respective upper view of a support structure element,
Fig. 4

a schematical, partially cut view onto an area of a segment-to-segment connection,
Fig. 5

a cross-sectional view in the area of fig. 4, and
Fig. 6

a perspective view onto the segment-to-segment connection.

[0036] Fig. 1 is a principle drawing of a wind turbine 1 according to the invention. The wind
turbine 1 is a direct-drive wind turbine which can be used in onshore as well as in offshore
applications. The wind turbine 1 comprises a rotor hub 2 to which multiple rotor blades 3, for
example three blades 3, are mounted. The rotational movement of the rotor hub 2 generated
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by wind blades 3 is directly transferred to a rotor 4 of a generator 5, wherein the rotor 4
comprises at least one permanent magnet (not shown in fig. 1) and is rotatable against a stator
6 according to the invention via a bearing 7 on a hollow shaft 8. The hollow shaft 8 is continued
into a nacelle 9, which is mounted on a tower 10 only indicated in fig. 1. The hollow shaft 8 may
be mounted to a bedframe of the nacelle 9.

[0037] In the depicted embodiment, an inner stator 6-outer rotor 4 configuration is used,
wherein the stator 6 and the rotor 4 are distanced radially by an air gap 11. The axial direction
12 along the rotational axis 13 as well as the radial direction 14 are indicated in fig. 1.

[0038] In fig. 2, a schematical sectional view of the generator 5 is shown, wherein the
circumferential direction 15 is also indicated. As can be seen, multiple permanent magnets 16
are arranged on the rotor 4 on a stator-facing side. The stator 6 comprises multiple stator
segments 17, each in turn comprising a lamination stack, that is, the stack of lamination
sheets, to which the stator windings forming the stator coils are mounted. In this example, eight
stator segments 17 are used. The stator windings do face the permanent magnets 16 via the
air gap 11, such that upon movement of the rotor 4 with respect to the stator 5, electrical
current is induced into stator coils formed by the stator windings.

[0039] The stator 6 is mounted on the hollow shaft 8 via a stator support structure 18, which
comprises end plates (not shown) on the non-drive end side and on the drive end side. Each
stator segment 17 is supported on a separate support structure segment 19. The support
structure segments 19 are coupled to the stator segments 17 by lamination attachment means,
while the support structure segments 19 are coupled to each other by segment attachment
assemblies, as further detailed below with respect to figs. 4 and 5.

[0040] Fig. 3 shows an embodiment of a support structure segment 19, which comprises
multiple carrier elements 21 extending in the axial direction 12. The carrier elements are, in
this example, made from monolithic rectangular hollow metal profiles and are connected, in
this case welded, due to pressure plates 22 at the axial ends of the support structure segment
19 and to stabilization plates 23 acting as lateral stiffeners. As can be seen, the carrier
elements 21 protrude over the pressure plates 22 forming a protruding portion 20, which may
also be called overhang portions.

[0041] The support structure segment 19 further comprises through holes 24 on at least one
circumferential side surface 25 of the support structure segment 19 for connecting adjacent
support structure segments 19 in a manner shown below. On top of the carrier elements 21, in
a stator-sided lamination attachment section 26 of each carrier element 21, through holes 27
are provided for lamination bolting means fixing the stator segment 17, in particular its
lamination stack, to the respective carrier element 21.

[0042] This connection as well as the segment-to-segment connection are shown in detail in
figs. 4 and 5.
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[0043] Regarding the attachment of the support structure segment 9 to a respective stator
segment 17, the stator segment 17 comprises, in its lamination stack 28, a cavity, in this case a
groove, with an opening towards the radially inner side. In the cavity, a counter bearing
element 29, in this case a half-moon rod, has been inserted axially. The half-moon rod
comprises threaded holes 30, which are aligned with through holes 27 of the lamination
attachment section 26 of the carrier elements 21. On the radially inner side of the lamination
attachment section 26, a stiffening bar 31 is placed, which extends over the whole axial side of
the carrier element 21. The stiffening bar 31 also has through holes 32 aligned with the
through holes 27 and the threaded holes 30.

[0044] In this manner, lamination bolting means 46, in this case simple bolts 33, can be
inserted through the through holes 32, 27 and screwed into the threaded hole 30 to pull the
counter bearing element 29 towards the carrier element 21 and fix the stiffening bar 31
between the head portion of the bolt 33 and the lamination attachment section 26. As the
opening of the cavity in the lamination stack 28 is smaller than the circumferential extension of
the counter bearing element 29, strong attachment results. As can in particular be seen from
fig. 5, the full-length stiffening bar 31, which can be understood as a sort of "bar bolt extender”,
adds significant stiffness to the lamination attachment joint. The stiffening bar 31, the counter
bearing element 29 and the bolts 33 form an H-like profile, providing large structural stability, in
particular stiffness, despite the thickness of the material in the lamination attachment section
26, being equal to the thickness of the material of the whole carrier element 21, has only been
chosen to fulfil mechanical stability requirements regarding the carrier element 21. Even a local
reduction in thickness can be considered, since, with the H profile giving support, this has less
influence on structural integrity. In this embodiment, for example, 24-28 bolts can be used
along the axial length of each carrier element 21.

[0045] It is noted that, where expedient, washers 34 may be added.

[0046] Regarding the segment-to-segment connection, as can be seen, a stiffening plate 35
has been positioned between the two segment attachment sections 25 of the sidemost carrier
elements 21, which have the through holes 24. The stiffening plate 35 also provides a through
hole 36, which, in this case, is threaded to receive a bushing 37 which also acts as an
adjustable spacer, depending on how far it is screwed into the stiffening plate 35. The bushing
37 surrounds a segment bolting means 38, in this case again a bolt 39, extending through the
through holes 24 and the inner space of the bushing 37 into the opposite carrier element 21,
where it is fastened using a nut 40. Also in this case, of course, washers 41 may be used
where sensible, for example as a spacer for the stiffening plate 35, wherein it is also possible
to provide the stiffening plate 35 or the segment attachment section 25 with a corresponding
protrusion.

[0047] The stiffening plate 35 also extends over the whole length of the respective carrier
elements 21 and hence support structure segments 19, as can be, for example, seen in the
perspective view of fig. 6.
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[0048] As can be seen in fig. 5, the sections 42 and 43 opposite the respective attachment
sections 25, 26, may provide access holes 44 or access openings 45, respectively, to fasten
the bolts 34, 39, using respective tools.

[0049] Although the present invention has been described in detail with reference to the
preferred embodiment, the present invention is not limited by the disclosed examples from
which the skilled person is able to derive other variations without departing from the scope of
the invention.
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PATENTKRAV

1. Stator (6) til en generator (5), iseer med direkte drev, i en vindmalle (1),
hvilken stator omfatter statorsegmenter (17), der hver iseer omfatter en
lamineringsstabel (28) og en statorunderstatningsstruktur (18) med
understatningsstruktursegmenter (19), der streekker sig i en aksial retning (12) og
er lokaliseret ved siden af hinanden i en periferisk retning (15) til dannelse af en
ringlignende struktur, hvor hvert understatningsstruktursegment (19) omfatter
mindst ét langsgaende beererelement (21), der streekker sig i en aksial retning (12)
og omfatter et statorsegmentsidet lamineringsfastgerelsesafsnit (26) med
gennemgangshuller (27) til lamineringsfastboltningsmidler (46), iseer bolte (33)
og/eller boltforleengere, til fastgaerelse af baererelementet (21) til det tilherende
statorsegment (17) under anvendelse af en lamineringsfastgerelsessamling, hvor

lamineringsfastg@relsessamlingen for hvert baererelement (21) omfatter:

- et modlejeelement (29), der skal indferes i et hulrum i lamineringsstablen
(28) og streekker sig mindst i det veesentlige over den komplette aksiale leengde af
statorsegmentet (17), kendetegnet ved, at modlejeelementet (29) omfatter

gevindhuller (30) til modtagelse af lamineringsfastboltningsmidlerne (46),

- en afstivningsstang (31), der skal placeres inde i baererelementet (21) pa
lamineringsfastgerelsesafsnittet (26), straekker sig mindst i det veesentlige over
den komplette aksiale leengde af understatningsstruktursegmentet (19) og

omfatter gennemgangshuller (32) til lamineringsfastboltningsmidlerne (46), og

- hvor lamineringsfastboltningsmidlerne (46) er fastboltet gennem justerede

saet af gennemgangshuller (27, 32) og et gevindhul (30).

2. Stator ifglge krav 1, kendetegnet ved, at modlejeelementet (29),
afstivningsstangen (31) og lamineringsfastboltningsmidlerne (46) danner en mindst |
det veesentlige H-formet afstivningsstruktur, der streekker sig mindst i det veesentlige

over hele den aksiale leengde af hvert understatningsstruktursegment (19).

3. Stator ifelge krav 1 eller 2, kendetegnet ved, at afstivningsstangen (31) er

fremstillet af metal, iseer stal, og/eller lamineringsfastgerelsessamlingen yderligere
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omfatter mindst én lamineringsskive (34) til hvert lamineringsfastboltningsmiddel
(46) ogl/eller i alt 20 til 30, isaer 24 til 28, lamineringsfastboltningsmidler (46).

4. Stator ifelge et af de foregaende krav, kendetegnet ved, at
modlejeelementet (29) er ngjagtigt indpasset i hulrummet, og/eller hvert hulrum
har en abning hen imod det tilh@rende lamineringsfastgerelsesafsnit (26), hvor
abningen har en mindre periferisk udstreekning end den bredeste periferiske
udstraekning af hulrummet, og/eller modlejeelementet (29) har en konisk form hen

imod lamineringsfastgerelsesafsnittet (26).

5. Stator ifelge krav 4, kendetegnet ved, at modlejeclementet (29) har et

svalehalelignende tveersnit eller er en halvmaneformet stang.

6. Stator ifelge et af de foregaende krav, kendetegnet ved, at det
monolitiske baererelement (21) har en rektangulaer, hul profil, hvor der er
tilvejebragt adgangshuller (44) for hvert lamineringsfastboltningsmiddel (46) i et

adgangsafsnit (42) modsat lamineringsfastgarelsesafsnittet (26).

7. Stator ifalge et af de foregaende krav, kendetegnet ved, at mindst
beererelementerne (21) i de periferiske sider af
understatningsstruktursegmenterne (19) omfatter et segmentfastgarelsesafsnit
(25) med gennemgangshuller (24) til et segmentfastboltningsmiddel (38), iseer en
bolt (39) og/eller en boltforleenger, til fastgarelse af segmentfastgarelsesafsnittet
(25) til et tilherende segmentfastgerelsesafsnit (25) af et periferisk nabostillet
understatningsstruktursegment (19) under anvendelse af en
segmentfastgearelsessamling, hvor segmentfastgarelsessamlingen for hver

segment-segment-forbindelse omfatter:

- en afstivningsplade (25), der er placeret mellem de to
segmentfastgarelsesafsnit (19), streekker sig mindst i det veesentlige over den
komplette aksiale leengde af understatningsstruktursegmenterne (19) og omfatter

gennemgangshuller (36) til segmentfastboltningsmidlet (38),

- hvor segmentfastboltningsmidlet (38) er fastboltet gennem justerede seet

af gennemgangshuller (24, 36), og
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- mwtrikker (40), der fastger segmentfastboltningsmidlet (38) pa ikke-
afstivningspladesiden af segmentfastgarelsesafsnittet (25) modsat
segmentfastgarelsesafsnittet (25), mod hvilket en hoveddel af

segmentfastboltningsmidlet (38) hviler.

8. Stator ifelge krav 7, kendetegnet ved, at segmentfastgerelsessamlingen
yderligere omfatter en gennemfaring (37), der indeslutter
segmentfastboltningsmidlet (38) som et afstandsstykke mellem afstivningspladen
(35), der direkte eller indirekte ligger an mod overfladen af ét af
segmentfastgarelsesafsnittene (25), og det andet segmentfastgerelsesafsnit (25),
hvor gennemfaringen (37) er indskruet i gevindgennemgangshullet (36) i
afstivningspladen (35) til justering til afstanden mellem de to

understatningsstruktursegmenter (19).

9. Stator ifelge krav 7 eller 8, kendetegnet ved, at
segmentfastgarelsesafsnittet (25) har en materialetykkelse, der er lig med

materialetykkelsen i resten af baererelementet (21).

10. Stator ifelge et hvilket som helst af kravene 7 til 9, kendetegnet ved, at
der er anbragt mindst én adgangsabning (45) i et afsnit (43) i baererelementet (21)

modsat segmentfastgerelsesafsnittet (25).

11. Stator ifelge et hvilket som helst af kravene 7 til 10, kendetegnet ved, at
segmentfastgerelsessamlingen omfatter mindst én skive (41) af
segmentfastboltningsmidlet (38) og/eller 4 til 10, iseer 6 eller 7,

segmentfastboltningsmidler (38)

12. Vindmegllegenerator (5), der omfatter en stator (6) ifelge et af de

foregaende krav.

13. Vindmaeglle (1), der omfatter en generator (5) ifalge krav 12.
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