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ABSTRACT

'-'

Manufacturing of segments with special end coils for cross-

segment connection

p—
.

The invention relates to a stator segment for a stator of a

ring generator. The stator segment (100) comprises a base
element (103) and a coil element (101) being attached to the
base element (103). The base element (103) comprises a con-

nection region (104), wherein the connection region (104) 1is

adapted for attaching a connecting coill element (102) for

connecting the stator segment (100) to a further stator seg-
ment (110).

(Figure 1)
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DESCRIPTION

ﬁ

Manufacturing of segments with special end colls for Cross-

segment connection

Field of i1nvention

The present invention relates to a stator segment for a sta-

pr— r

tor of a ring generator, a stator device and a stator of a

ring generator. Moreover, the present invention relates to a

r—

method of producing a stator segment of a stator for a ring

generator.

Art background

In wind turbines the wind energy may be transferred into

electrical power by ring generators. The ring generators com-

prise a rotor and a stator in which a rotor shaft 1s sup-

—

ported pivotably. To the rotor shaft the rotor blades of the

wind turbine are attached, so that the wind energy rotates

the rotor shaft and thus generates electrical power 1in the

stator by electromagnetic induction.

—

In conventional wind turbines, the rotational speed of the

ﬁ

rotor blade and thus of the rotor shaft 1s very slow. Thus,

in conventional wind turbines gearboxes may be provided 1n

—

order to provide a higher rotational speed of the rotor shatft

—

inside the stator for providing an efficlent power genera-

ti1on.

pr——

On the other side, the use of a gearbox may lead to a loss of

)

e p—

efficiency due to a resistance of the gearbox. Thus, 1n mod-

ﬁ

ern wind turbines, the diameter of the stator 1s formed very

large, so that the contact area between the inductive ele-

#‘

ments of the rotor and the coils of the stator may be spaced

—

from the rotary axis of the rotor shaft. Thus, even when the

rotor shaft rotates slowly, the relative velocity 1in the con-

tact area between the rotor and the stator is increased. This
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wind turbines to large diameters of the stators of

generators that have to be transported from the

leads 1n

the ring

place of production to the place of installation.

5 Summary of the Invention

It may be an object of the present i1nvention to provide a

proper stator for a ring generator.

first exemplary embodiment of the present in-
for a stator of a ring generator is

According to a
vention, a stator segment
provided. The stator segment comprises a base element and a

coil element being attached to the base element. The base

10

element comprises a connection region. The connection region

is adapted for attaching a connecting coil element for con-

15
necting the stator segment to a further stator segment.

According to a further exemplary embodiment, a stator device
comprises the stator segment and the connecting coil element.
The connecting coil element comprises a fixable region and an

20
adjustable region. The fixable region of the connecting coil

element 1s fixed to the connection region of the stator seqg-

ment. The adjustable region 1s adjusted to a further connec-

tion region of the further stator segment, so that the ad-

justable region is attachable to the connection region of the

25
further stator segment.

According to a further exemplary embodiment, a stator for a
ring generator 1s provided. The stator comprises at least one

of the above-described stator devices and at least one of the

30
above-described stator segments. The stator device and the

stator segment are connected by the connecting coil elehment
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.

attached to the connection region of the stator device and

Fv

the connection region of the stator segment.

According to a further exemplary embodiment, a method of pro-

f‘-

ducing a stator segment of a stator for a ring generator 1s

provided. A coil element 1s attached to a base element. A

-

connection region of the base element is formed 1n such a way

that the connecting coil element for connecting the stator

segment to a further stator segment 1s attachable.

Under the term “base element”, a plane or a ring-shaped part

of a segment of a stator may be denoted, wherein the base

element may consist of a rigid material, such as laminated

material or metal, for instance. The base element may be

formed in a lightweight construction 1n order to reduce the

overall weight of the ring generator.

N

Under the term “coil element” a conductor or a plurality of

r-

conductors may be denoted, wherein each of the conductor

forms a closed loop, so that by a rotation of the rotor in-

gror—

side of the stator electrical power may be formed due to

electromagnetic induction (Lorentz force). The coilil element

p——

may consist of the single conductors that are interposed 1into

laminates, such as resin, for providing a good 1solation and

impact protection. This may be done by resin rich technology.

The term “connecting coll element” may denote an above de-

scribed coill element, 1n particular at least one conductor

forming a loop, that 1s 1nterposed between two stator seg-

ments. The connecting coil element 1s rigidly attached to at

"—-

least one of the stator segments.

In conventional wind turbines, ring generator stators are ap-

In the majority o:

1)

plied that comprise large diameters.
cases, the stators have to be divided 1nto stator parts 1n
order to transport the stator parts separately. The stator

o

parts have to be assembled at the place of operation. Next,

when the stator parts are assembled together, conductors are
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g

attached to a surface of the stator part, so that each of the

conductors may form a respective stator coil. Thus, 1n situ,

i.e. at the operational area of the stator, time-consuming

installation works of these stator parts have to be accom-

plished. I.e., after assembling the stator parts together 1n

conventional stators, the so-called coil work had to be done

g

including a time-consuming soldering and bracing of the con-

ductors of the coils. Furthermore, when the soldering and the

-

bracing of the conductors (i.e. the free copper ends) are

finished, an impregnation process after the soldering work

pr——

has to be accomplished that also leads to an increase of the

r— —

installation work of the finished stator at the place of ap-

plication.

With the present invention, stator segments and stator de-

vices for a stator are provided that comprise a base element

including already pre-assembled coil elements. I.e. a coill

element 1is attached to the stator segment 1n such a way, that

the coll element comprises already all necessary connections

and interfaces and comprises already the predeflned and pre-

determined shape. Moreover, in order to provide an 1ntercon-

p——

nection of the stator segments, the stator segments comprise

a connection region which is adapted for receiving and for
attaching a connecting coil element. This means, that a con-

necting colil element is attachable to a connection region at

the base element of a stator segment. This connectiling coil

element may be attached to the connecting region 1n such a

way that one part of the connecting coil element 1s fixed

with its fixable region to the connection region and whereiln

the connecting coil element comprises the adjustable region

that is adjusted to the connection region of the further sta-
tor segment. Thus, the stator segment (or the stator device

comprising the connecting coil element) may be pre-assembled

p——

at the place of manufacture and then at the place of opera-

tion connected to the further stator segment with only a few

additional coil work. In other words, the connecting coil

element may form an overhang region with 1ts adjusted region,

wherein the overhang region may be attached to a further at-
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p—

tachable stator segment of the rotor

rapld manner.

Thus, with the present i1nvention,

1

in an i1ncomplex and

-

a construction kit of a

plurality of stator segments and stator devices may be pro-

vided, wherein each stator segment or device may be attached

—

at the place of operation 1n an easy

needing time-consuming installation works,

soldering.

P—

and fast way without

such as bracing or

FEach of the stator segments and stator devices

form an independent and individual element. Thus, stators for

ring generators may be provided with large diameters wilithout

providing insuperable problems during transportation or at

r‘-

the place of installation of the ring generator.

According to a fur

comprises a winding s._

tached.

element,

"her exemplary embodiment,

the base element

ot to which the coill element 1s at-

The winding slot may be formed 1n a side of the Dbase

P‘

ing groove) the coil elements may be

gt

e.g. by milling. Inside of the winding slots

inserted. Thus, the

(wind-

- the

shape O]

wilnding

coll elements are safely installed, 1.e.

may be protected

According to a

- the coi1l elements may be de:

fined by the shape o:

slots. Furthermore, 1nside o:

further exemplary embodiment,

- the winding slots,

from external impacts, for 1nstance.

the

the co1l elements

the connection

region comprises a connection slot adapted for recelving the

connecting coll element.

According to a

region comprises a plurality of connection slots adapted

receiving a plurality of connecting coil elements.

nection

-

glLon o:

element. Thus, the overhanging adjustable region of the

-

further exemplary embodiment, the connection

for

The con-

slots may form grooves or slots in the connection re-

4

the base element

for receiving the connecting coill

fur-

ther connecting coil element may be hanged up or hinged 1nto

—

the connection slot of the stator segment. Thus, the connect-

ing coil element is rigidly fixed to the stator segment in a

predetermined position and shape, de:

1ined by the shape o:

~ the
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connection slots. Thus,

pr—

further assembly work, such as align-

gr—

ing and adjusting of the shape of the connectilion slots and

o

further electrical connections of the connection slots during

—

the assembly procedure at the place of operation, may be ob-

solete. Additionally, more than one connection slots may be

provided, so that a further stator segment with more than one

connecting coil element

ment.

may be attached to the stator seg-

According to a further exemplary embodiment, the base plate

pr——

comprises a plurality of connection regions. On each side of

A

the base element a connection region may be formed, so that

to each side a further stator segment may be attached. Thus,

connection regions with

g

side different connecting coils from di:

for instance a stator segment may be formed that comprises

connection slots, wherein at each

-

ferent stator seg-

ments may be attached to. In other words, a stator segment

may provide a female connector. A stator segment formed as a

female connector may be

formed easier than a stator device

including a connecting coil, so that the manufacturing time

—

of the stator segment may be reduced.

According to a further exemplary embodiment, a stator device

pr——

comprises a plurality o:

- connecting coil elements. The re-

el grre—

spective fixable regions of the plurality of connecting coil

elements are fixed to the connection region of the stator

segment. The respective

ﬁ-—

g

gr—

adjustable regions of the plurality

of connecting coil elements are adjusted to a further connec-

tion region of the further stator segments, so that the ad-

r—

Jjustable regions are attachable to the connection region of

the further stator segment. With the present exemplary em-

e

bodiment, a plurality o:

- connecting coill elements may overlap

F

over a gap between a stator device and a stator segment, Ior

-

instance. Thus, by overlapping the gap, a more efficient

transformation from mechanical rotation 1into electrical power

may be provided.
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According to a further exemplary embodiment, the stator de-

vice comprises a further coil element. The coll element and

the further coil element are arranged 1in such a manner, that

an overlapping region is formed with which the coil element

overlaps the further coil element. Thus, when overlapping the

coil elements and/or the connecting coil elements, an 1im-

o~ -

ficiency of the stator may be provided. Furthermore,

proved e

the diameters of the coil element loops may be 1ncreased, be-
cause the coil element loops are not restricted to be placed

in adjacent winding slots but may also be placed 1n spaced

winding slots. Thus, a proper efficiency may be provided.

4

—

According to a further exemplary embodiment of the method,

the connecting coil element is attached with a fixable region

to the connection region. An adjustable region of the con-

necting coil element is adjusted to a further connection re-

~

gion of a further stator segment, so that the adjustable re-

’-v

gion 1s attachable to the connection region of the further

pr—

stator segment. When adjusting the adjustable regilon of the

connecting coil already during the manufacturing process, a

Fv

further adjustment of the connecting coill when assembling the

stator segment and the further stator segment 1s not longer

-

necessary. l.e. the adjustable region of the connecting coil

element may be for instance attached to a further stator seg-

-

ment at the place of operation of the generator by hanging

the connecting coil in an easy way to a further connection

ﬁ

region of a further stator segment. Thus, an easy and fast

C —

mounting method of a plurality of stator segments at the

place of installation may be provided.

According to a further exemplary embodlment of the present

o

invention, the step of adjusting the adjustable section of

the connecting coil element comprises the step of attaching a

dummy segment with a dummy connection region to the stator

segment. The adjustable region of the connecting coill element

is attached to the dummy connection region. The adjustable

region of the connecting coil element 1s adjusted to the

dummy connection region, wherein the dummy connection region
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comprises the same geometrical dimensions as the further con-

—

nection region of the further stator segment. By the present

exemplary embodiment of the method, a dummy segment with a

dummy connection region may be applied, wherein the dummy

g
-—

segment acts as a template during the adjusting process of

the connecting coil element, so that an exactly dimensioned

connecting coil element may be produced at the place of manu-

facturing. Thus, it may not pbe necessary to connect Ltwo sta-

tor segments together during the fabrication process 1n order

to align and to adjust the adjustable region of the connect-
ing coil element. Thus, the production costs and the place

may be reduced.

According to a further exemplary embodiment, the connection

region is adjusted to a tool element having the same geomet-

rical dimensions as at least a part of the connecting coil

element. Thus, by applying the tool element, the connection

regions, for instance the connection slots, may be adjusted

f-

to predefined shapes of the adjustable regions of the con-

necting coil element in an easy an lnexpensive manner.

In order to remove the tool element and the dummy segment af-

ter forming the connection region and the connecting coil,

the dummy segment as well as the tool element may comprise

materials such as steel covered with Teflon, polypropylene or

other materials that provides non-stick propertles relative

to the 1mpregnation material.

According to a further exemplary embodiment, the stator seg-

ment with the adjusted connecting coill element 1s 1mpreg-

—

nated, so that an adjusted shape of the adjusted connectiling

_L

coll is fixed. By impregnating the stator segment the stator

segment and the adjusted connecting coil element may be pro-
tected against external impacts. Furthermore, the adjusted

ﬁ

shape of the connecting coil element may be fixed by the im-

pregnation material, so that a deformation of the adjusted

connecting coil element, for instance during transportation,

may be prevented.
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By the present invention, ring generators comprising stators

with large diameters may be build by a plurality of stator

segments and stator devices. The stator segments may be pre-

assembled with e.qg.

r—

the coil elements, wherein the assembly

of the stator segments at the operation area may be easy

without major manual work. Therefore, the coills are preassem-

—

bled into a base plate (e.g. laminated segments) of the sta-

tor segments and fixed to in a pre-defined position. For im-

pr——

proving the electromagnetically effect of the stator, at

least one connecting coil element bridges the gap between the

two stator segments 1n an assembled state.

With the present invention, each individual stator segment

may be processed and fabricated as a complete 1ndependent

sub-component of the stator.

.

To provide the desired length and form of the connecting coil

gr—

element at the adjustable region of the connecting coll ele-

ment, next to the stator segment a temporary attached dummy

segment may be attached temporarily during the manufacturing

process to the stator segment. The temporary dummy segment

may comprise the same shape as the further stator segment.

Thus, the dummy segment may comprise for instance at least

one gap that comprises similar geometrical dimensions than

the further stator

segment. The connecting coils may then be

y—

placed into the connection region of the dummy segment and

the stator segment

After completion of

the forming of the

—

and may be adjusted.

-

the attachment of the coil elements and

connecting coll elements, 1.e. after com-

pletion of the winding, all bracings and soldering may be

completed. Then the stator segment may be 1mpregnated. After

completion of the impregnation, e.g. via vacuum pressure 1m-

—

r—

pregnation VPI, the shape of the coil element and the con-

necting coil element may be fixed and the temporary dummy

segment and tool e.

ment.

ement may be removed from the stator seg-
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Finally, the stator segment provides all necessary coil
elements and/or connecting coil elements in a pre-mounted
state. When comprising the connecting coil element, the

P

adjustable region of the connecting coil element provides

furthermore the proper length and form. Due to the

impregnation, the connecting coil element and the coil elements

are also sealed.

B

When inserting the tool element to the connection region, for

instance into a connection slot, the tool element will be

removed after the sealing process or after the impregnation
process, so that the gap respectively the connection slot are

completely empty and not soiled with the impregnating material.

Furthermore, for providing a protection of the slots, the tool

element may be attached during the whole transportation process

of the stator segment.

T+ has to be noted that embodiments of the invention have been

F
p—

described with reference to different subject matters. In

particular, some embodiments have been described with reference
to apparatus whereas other embodiments have been described with

reference to methods. However, a person skilled in the art will

gather from the above and the following description that,

P
-

unless other notified, in addition to any comblination oL

ﬁ

features belonging to one type of subject matter also any

combination between features relating to different subject

pr—

matters, in particular between features of the apparatus type

embodiments and features of the method type embodiments 1s

considered as to be disclosed with this application.

e

According to one aspect of the present invention, there 1is

provided a stator device, comprising: a stator segment,

comprising: a base element, and a coil element attached to the
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F

pase element within a winding slot of the base element a

further coil element, and a connecting coll element,

comprising: a fixable region, and an adjustable reglon, whereiln
the base element comprises a connection region, wherein the
connection region 1is adapted for rigidly attaching the

connecting coil element to the stator segment such that the

e

connecting coil element connects a first stator segment To a

second stator segment, wherein the fixable region of the

connecting coil element is fixed to a first connection region

ﬁ

of the first stator segment, wherein the adjustable region 1s

]

adjusted to a second connection region of a second stator
segment, so that the adjustable region 1is attachable to the

second connection region, wherein the coil element and the

further coil element are arranged 1n such a manner that an

overlapping region is formed with which the coil element

overlaps the further coil element, and wherein 1in the

overlapping region the coil element forms an overlapping plane

with an overlapping normal so that the overlapping normal

F
p—

extends perpendicular to a normal of a plane of the further

p—
—

coil element, further comprising a plurality of connecting coil

F

elements, wherein the respective fixable regions of the

g

plurality of connecting coil elements are fixed to the first

connection region, and wherein the respective adjustable

regions of the plurality of connecting coilil elements are

adjusted in length to the second connection region, so that a

H

plurality of adjustable regions are attachable to the second

connection region.

According to another aspect of the present invention, there 1s

provided a stator for a ring generator of a wind turbine, the

stator comprising: a stator device, comprising: a first stator

segment, comprising: a first base element, a first coil element
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10D

attached to the first base element, and a further coil element

attached to the first base element, a connecting coil element,

comprilsing: a fixable region, and an adjustable region, a
second stator segment, comprising: a second base element, and a

second coll element attached to the second base element,

wherein each first base element and second base element

comprises a connection region, a first connection region and a

second connectlon region, respectively, wherein each connection

reglon 1S adapted for attaching the connecting coil element

that connects the first stator segment to the second stator

F

segment, wherein the fixable region of the connecting coill

—

element 1s fixed to the first connection region of the first

stator segment, wherein the adjustable region 1s adjusted to

P

the second connection region of the second stator segment, so

that the adjustable region 1s attachable to the second

connection region, and wherein the first stator segment and the

second stator segment are connected by the connecting coil

element attached to the first connection region of the stator
device and the second connection region of the second stator

segment, whereln each first base element and each second base

element further comprises a winding slot within which each

first coil element and each second coil element, respectively,

. |

1s attached, wherein the coil element and the further coil

element are arranged 1n such a manner that an overlapping

region 1s formed with which the coi1l element overlaps the
further coil element, and wherein 1n the overlapping region the
coll element forms an overlapping plane with an overlappling

normal so that the overlapping normal extends perpendicular to

P

a normal of a plane of the further coil element, wherein the

—

stator device further comprises a plurality of connecting coil

elements, wherein the respective fixable regions of the
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plurality of connecting coil elements are fixed to the first

connection region, and wherein the respective adjustable
regions of the plurality of connecting coil elements are
adjusted 1in length to the second connection region, so that a

plurality of adjustable regions are attachable to the second

connection region.

pr—

The aspects defined above and further aspects of the present

P

invention are apparent from the examples of embodiment to be

described hereinafter and are explained with reference to the

F

examples of embodiment. The invention will be described 1in more

detail hereinafter with reference to examples of embodiment but

to which the invention 1s not limited.
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Brief Description of the Drawings

Fig. 1 illustrates a schematic view of a cross section of

a stator segment and a further stator segment accordlng to an

exemplary embodiment of the present invention;

Fig. 2 11llustrates a perspective view of a stator segment

according to an exemplary embodiment;

Fig. 3 illustrates a stator segment during a fabrication

ﬁ-

process according to an exemplary embodiment of the present

invention;

Fig. 4 illustrates a perspective view of a stator segment

in a male connector type according to an exemplary embodiment

—

of the invention;

—

Fig. 5 illustrates a perspective view of a stator segment

of a female connector type according to an exemplary embodi-

-

ment of the invention; and

gr—

FF1g. © illustrates a perspective view of a stator of a

ring generator.

Detailed Description

The illustration in the drawings are schematically. It 1s

noted that in different figures, similar or identical ele-

ments are provided with the same reference signs.

gp—
p—

Fig. 1 illustrates a stator segment 100 for a stator of a

ring generator. The stator segment 100 comprises a base ele-
ment 103 and a coil element 101 being attached to the base

element 103. The base element 103 comprises a connection re-

gion 104. The connection region 104 1s adapted for connecting

a connecting coi1il element 102 for connecting the stator seg-

ment 100 to a further stator segment 110.
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In Fig. 1, the coil elements 101 and the connecting coil ele-

.

ments 102 are connected to an outer side of the base element

Po

103. In another exemplary embodiment of the present i1nvention

the coil elements 101 and the connecting coll elements 10Z

may also be attached to an inner side (inner surface, e.qg.

directed to the rotary shaft) of the base element 103. The

base element 103 may comprise winding slots 105 and 1n the

region of the connection region 104 connection slots 106. To
the winding slots 105 and to the connection slots 106 the

coil elements 101 and the connecting coil elements 102 may be

attached to. Between the stator segment 100 and the further

stator segment 110, the connecting coi1il elements 102 are at-

tached to the connection regions 104 and the further connec-

tion regions 104. Thus, the gap between the stator segment

101 and the further stator segment 110 are bridged by the
connecting coil elements 102 1n order to provide a proper

electromechanical characteristic.

Fig. 2 1llustrates a perspective view of a stator segment

——

100. To one side of the base element (base plate) 103, the

winding slots 105 and the connection slots 106 are provided.

Inside of the winding slots 105 the coill elements 101 are at-

tached to. In the border area of the stator segment 100 two

connection regions 104 are formed. The connection regions 104

F‘

are located along an x-axis of the stator element 100, so

that along the x-axis further stator segments 110 may be at-

tached to.

yo—

Furthermore, Fig. 2 illustrates a plurality of coill elements

101 and at least one connecting coil element 102. The con-
necting coil element 102 and the coill elements 101 are at-

tached to the base element 103, in particular to the winding

slots 105 and the connection slots 106, so that they overlap

each other in an overlapping region. In this overlapplng re-

gion 203 one of the coil elements 101, 102 forms an overlap-

ping plane with an overlapping normal (NO), whereln the over-

—

lapping normal (NO) extends perpendicular to a normal ot a

plane of the further coil elements 101, 102 (NF).



10

15

20

25

30

35

CA 02690699 2010-01-21

200823077
13

The connection region 104 at the left side according to Fig.

? a connecting coil element 102 1is attached to. The connect-

ing coil element 102 comprises a fixable region 201 that

1S

attached to the connection region 104, i.e. to the connection

slot 106. Moreover, the connecting coil element 102 provi

an overhanging region that hangs over the base element 10

i.e. the connecting coil element 102 provides a free loop

-

part. This free loop part forms an adjustable region 202.

adjustable region 202 may be adjusted to a further connec

h
o

region 104 (e.g. to further connection slots 106) of a fu

ther stator segment 110. Thus, the adjustable region 202

adjusted in its length and formed with respect to a form

ﬁ

the connection slot 106 of the further connection region

P

of the further stator segment 110.

p—

On the right side of the stator segment 100 shown in Fig.

des
3,

The
tion
r—
1S
of
104

2 a

connection region 104 is provided that is adapted for receiv-

ing a connecting coil element 102 from a further stator s

cd-~—

ment 110. Thus, the right side connection region 104 shown 1n

Fig. 2 provides a free connection slot 106 to which the con-

necting coil element 102 of the further stator segment 11

may be attached to.

Hence, due to an adjustment of the adjustable region 202 o:

the connecting coil element 102, the adjustable region 202 o:

0

gr—
-

-

i)

the further connecting coil element 102 of the further stator

segment 110 may fit exactly 1nto the connectlon region 104

o

(e.g. 1nto the connection slot 106) of the shown stator seg-

ment 100.

Fig. 3 illustrates a stator segment 100 at the fabrication

site respectively during the manufacturing process. To the

g

connection region 104 of the stator segment 100 a dummy seg-

ment 301 i1s attached, wherein the dummy segment 301 comprises

equal geometrical dimensions as a further stator segment 110.

The dummy segment 301 further comprises a dummy connection

region 302. The dummy connection region 302 may comprise

for
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instance dummy connection slots, wherein the dummy connection

slots may comprise the same geometrical dimensions as the

1)

connection slots 106. Thus, during the fabrication process of

the stator segment 100, a connecting coll element 102 may be

attached with 1ts fixable region 201. The adjustable region

—

202 of the connecting coil element 102 may be 1interposed 1into

the dummy connection region 302 and aligned and adjusted to a

deslired length and form. In other words, a conductor forming

-

the coil may be winded from the connection region 104 of the

p—

stator segment 100 to the dummy connection region 302 of the

dummy segment 301. When the correct length and form 1s ad-

—

justed, the conductors of the connecting coil element 102 may

be sealed, soldered and/or braced, so that the connecting

colil element 102 provides the desired dimensions.

Furthermore, 1in Fig. 3 a tool element 303 1s shown. The tool

element 303 may provide the same geometrical dimensions as at

least a portion of the connecting coil element 102, e.g. as

ﬁ

the adjustable region 202 of the connecting coil element 102.

Thus, the winding slots 105 and the connecting slots 106

(connection region 104) may be formed due to the dimensions

- grrr—

of the tool element 303. Thus, an exact fabrication of the

winding slots 105 and connection slots 106 may be provided

ﬁ

without the need of attaching a complete further stator seg-

ment 110.

The dummy segment 301 and the tool element 303 may be kept

’-'

attached, until an 1mpregnation of the finished stator seg-

ment 100 1s applied. Later on, the dummy segment 301 and the

tool element 303 may be removed and may be used for a further

stator segment 110 that has to be produced.

pr——

Fig. 4 i1llustrates a perspective view of the stator segment

100, 1n particular the stator device, that comprises two con-
nection regions 104. To each connection region 104 a connect-
ing coll element, each having adjustable regions 202, may be

—

attached. Thus, the exemplary embodiment of the stator seg-

gr—

ment 100 shown 1n Fig. 4 forms a kind of a “male connector”
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to which further stator segments 101 comprising e.g. connec-

tion slots 106 may be attached.

Fig. 4 illustrates that each connection region 104 comprises

one connecting coil element 102. In addition, each connection
region 104 may comprise more than one connecting coil ele-

ments 102. In particular each connection region 104 may com-

prise 2, 3, 4 or more connecting coil elements 102.

Fig. 5 i1llustrates a stator segment 100 according to a fur-

ther exemplary embodiment of the invention, wherein two con-

nection regions 104 are shown. Each of the connection regions

is adapted for attaching (receiving) the connecting coill ele-

ment 102 respectively the adjustable region 202 of the con-

necting coil element 102 of the further stator segment. The

P‘

stator segment 100 according to the exemplary embodiment of

Fig. 5 comprises after the fabrication process no connecting

colil element 102 and may thus form a so-called “female con-

nector”. The connection region 204 of the stator element 100

may comprise one connection slot 106 but also a plurality of

connection slots 106 such as 2, 3, 4 and more connection

gr—

slots 106 may be provided. Thus, for each of the plurality of

I

B

connection slots 106 a further connecting coil element 102 of

a further stator segment 110 may be attached to. Thus, for

ﬁ

pr—

instance three connecting coil elements 102 of a stator seg-
ment 100 may be attached with 1ts adjustable regions 202 to

three connection slots 106 of the further stator segment 110.

o

Fig.6 shows a perspective view of a ring generator comprising

a stator ring 601 and a rotor 602. To the outer surface ot

the stator ring 601 a plurality of coil elements 101 are at-

tached. When rotating the rotor 602, electrical power may be

p—

inducted into the coil elements 101 of the stator ring 601

for generating electricity. The diameter of the stator ring

o

601 may be large and thus difficult to transport.

It should be noted that the term “comprising” does not ex-

A3

clude other elements or steps and “a” or “an” does not ex-
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clude a plurality. Also elements described 1in association

with different embodiments may be combined. It should also pbe

h— -

noted that reference signs 1n the claims should not be con-

o

strued as limiting the scope of the claims.
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CLAIMS:
1. A stator device, comprising:
a stator segment, comprising:
a base element, and
S a coll element attached to the base element within a

—

winding slot of the base element

a further coil element, and

a connecting coill element, comprising:

a fixable region, and

10 an adjustable region,

whereln the base element comprises a connection

region,

whereln the connection region 1s adapted for rigidly

attaching the connecting coil element to the stator segment

15 such that the connecting coil element connects a first stator

segment to a second stator segment,

wherein the fixable region of the connecting coil

L

element 1s fixed to a first connection region of the first

stator segment,

20 wherein the adjustable region is adjusted to a second
connection region of a second stator segment, so that the

adjustable region 1is attachable to the second connection

reglion,
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whereln the coil element and the further coil element

are arranged 1n such a manner that an overlapping region 1is

formed with which the coil element overlaps the further coil

element, and

5 whereiln in the overlapping region the coil element

forms an overlapping plane with an overlapping normal so that

the overlapping normal extends perpendicular to a normal of a

F

plane of the further coil element,

P

further comprising a plurality of connecting coil

10 elements,

whereln the respective fixable regions of the

plurality of connecting coil elements are fixed to the first

connection region, and

wherein the respective adjustable regions of the

15 plurality of connecting coil elements are adjusted in length to

the second connection regilon, so that a plurality of adjustable

regilons are attachable to the second connection region.

g

2. A stator for a ring generator of a wind turbine, the

stator comprising:

20 a stator device, comprising:

a first stator segment, comprising:

a first base element,

a first coi1l element attached to the first base

element, and

25 a further coil element attached to the first base

element,
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a connecting coil element, comprising:

a fixable region, and

an adjustable region,

a second stator segment, comprising:

a second base element, and

a second coll element attached to the second base

element,

wherein each first base element and second base

element comprises a connection region, a first connection

region and a second connection region, respectively,

wherein each connection regilion 1s adapted for

attaching the connecting coill element that connects the first

stator segment to the second stator segment,

P

wherein the fixable region of the connecting coil

element 1s fixed to the first connection region of the first

stator segment,

wherein the adjustable region 1s adjusted to the

g

second connection region of the second stator segment, so that

the adjustable region is attachable to the second connection

region, and

wherein the first stator segment and the second

stator segment are connected by the connecting coil element

F

attached to the first connection region of the stator device

and the second connection region of the second stator segment,
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whereiln each first base element and each second base

element further comprises a winding slot within which each
first coil element and each second coil element, respectively,

1s attached,

whereln the coil element and the further coll element

are arranged in such a manner that an overlapping region 1is

formed with which the coil element overlaps the further coil

element, and

wherein in the overlapping region the coil element

forms an overlapping plane with an overlapping normal so that

F

the overlapping normal extends perpendicular to a normal of a

e

plane of the further coil element,

wherein the stator device further comprises a

F

plurality of connecting coil elements,

wherein the respective fixable regions of the

F

plurality of connecting coil elements are fixed to the first

connection region, and

ﬁ

wherein the respective adjustable regions of the

plurality of connecting coil elements are adjusted in length tO

the second connection region, so that a plurality of adjustable

regions are attachable to the second connection region.

3. The stator as claimed in claim 2, wherein each
connection region of the first base element and second base

element comprises a connection slot within the respective base

element adapted for receiving the connecting coil element.

4 . The stator as claimed in claim 3, whereilin each

-

connection region further comprises a plurality of connection
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slots adapted for receiving a plurality of connecting coil

elements.

5. The stator as claimed 1n claim 2, whereln each base

element comprises a plurality of connection reglions.




CA 02690699 2010-01-21

200823077

1/6




CA 02690699 2010-01-21

200823077

2/6

¢ Il



CA 02690699 2010-01-21

200823077
3/6

100




CA 02690699 2010-01-21

200823077

4/6




00000000000000000000

200823077

FIG 5 10




CA 02690699 2010-01-21

200823077

6/6







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - abstract drawing

