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(57) Abrégée/Abstract:

It Is described a lightning protecting system for a nacelle (122) of a wind turbine (100), wherein the nacelle (122) comprises a
support structure (132, 232), a canopy (134, 234, 334) and a lightning rod (236a, 236b). The lightning protecting system
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(57) Abrege(suite)/Abstract(continued):

comprises (a) a conductor device (260), which comprises (al) a core conductor (264), (a2) an isolating material (466) surrounding
the core conductor (264) and (a3) a shielding structure (2638) surrounding the Isolating material, (b) an input port, which Is
connected to a first end of the core conductor (264) and which Is adapted to be connected to the lightning rod, and (c¢) an output
port, which Is connected to a second end of the core conductor (264) and which Is adapted to be connected to the support
structure (132, 232). It Is further described a nacelle (122) for a wind turbine (100), a wind turbine (100), a method for protecting a
nacelle (122) of a wind turbine (100), which all take benefit from the mentioned lightning protecting system. Furthermore, It Is
described a use for the mentioned lightning protecting system.
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(57) Abstract: It 1s described a lightning protecting system for a nacelle
(122) of a wind turbine (100), wherem the nacelle (122) comprises a sup-
port structure (132, 232), a canopy (134, 234, 334) and a lightning rod
(236a, 236b). The lightning protecting system comprises (a) a conductor
device (260), which comprises (al) a core conductor (264), (a2) an 1solat-
ing material (466) surrounding the core conductor (264) and (a3) a shield-
ing structure (268) surrounding the isolating material, (b) an mput port,
which is connected to a first end of the core conductor (264) and which is
adapted to be connected to the lightning rod, and (¢) an output port, which
1s connected to a second end of the core conductor (264) and which 1s
adapted to be connected to the support structure (132, 232). It 1s further
described a nacelle (122) tor a wind turbine (100), a wind turbine (100), a
method for protecting a nacelle (122) of a wind turbine (100), which all
take benefit from the mentioned lightning protecting system. Furthermore,
it 1s described a use for the mentioned lightning protecting system.



10

15

20

2D

30

32

CA 02780558 2012-05-10

WO 2011/057828

DESCRIPTION

Li1ghtning protection for

Field of invention

PCT/EP2010/052278

yor——

a nacelle of a wind turbine

o

The present 1nvention relates to the field of wind turbines.

In particular, the present 1nvention relates to a lightning

protecting system for a nacelle of a wind turbine. Further,

the present 1nvention relates to a nacelle for a wind turbine

and to a wind turbine, which are eguipped with the mentioned

lightning protecting system. Furthermore, the present i1nven-

tion relates to a method

—

for protecting a nacelle of a wind

turbine from being corrupted by a lightning stroke and to a

use of the mentioned lightning protecting system.

Art Background

Known wind turbines, which provide a maximum power output of

Cively a nacelle canopy,

'}

for instance 2.3 MW or 3.6 MW, comprise a nacelle respec-

o

which 1s typically made out of

steel. Since steel 1s a stable material with a high electric

conductivity the canopy 1s able to take and to sustain direct

lightning strikes. Thereby, the canopy forms a Faraday cage,

o

which surrounds (a) system components of the respective wind

—

turbine and (b) pecple being situated 1nside the nacelle for

"orm malntenance tasks.

instance 1n order to per:

o

A new generation of wind

turbines will be equipped with a na-

celle respectively with a nacelle canopy, which 1s made from

a non-conductive material. Specifically, the canopy for a na-

P — e

celle of a new type of wind turbine will be made from a non-

metallic material such as for instance a glass fiber rein-

forced plastic.

In order to allow for a good shielding with respect to elec-

cromagnetic compatibility (EMC) the inside of a glass fiber
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canopy may be covered with a thin metal coating such as for

instance a metallic paint. However, such a coating 1s typi-

cally not able to withstand or to handle currents, which are

caused by a lightning stroke and which may have a peak cur-

rent amperage up to 200 kA, as requested for lightning pro-
tection level 1 (see "Technical Report IEC 61400-24, Wind

Turbine generator systems, Part 24: Lightning Protection").

Therefore, additional down-conductors will be necessary which

celectrically connect protective lightning rods, which are lo-

——

cated atop the cooler and the generator of the wind turbine,

r— o

to the bedplate of the nacelle. However, 1n case of a direct

lightning such a down-conductor will have to carry a high

o

lightning current through the i1nside of the nacelle. The re-

sulting electromagnetic fields may harm electrically sensi-

tive system components, which are located within the nacelle.

Therefore, a lightning protection zone 2 (LPZZ) cannot be re-

allized by using standard down-conductors from the lightning

rods to the bedplate of the nacelle.

)

There may be a need for 1mproving the lightning protection of

a nacelle having a non-metal canopy.

summary of the Invention

This need may be met by the subject matter according to the

o

independent claims. Advantageous embodiments of the present

invention are described by the dependent claims.

o

According to a first aspect of the 1nvention there 1s pro-

—

vided a lightning protecting system for a nacelle of a wind

turbine, wherein the nacelle comprises a support structure, a
canopy and a lightning rod. The provided lightning protecting
system comprises (a) a conductor device, which comprises a
core conductor, an 1i1isolating material surrounding the core

conductor and a shielding structure surrounding the 1solating

material, (b) an 1nput port, which 1s connected to a first

P

end of the core conductor and which 1s adapted to be con-
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nected to the lightning rod, and (c) an output port, which 1s

o

connected to a second end of the core conductor and which 1s

adapted to be connected to the support structure.

5 The described lightning protection system 1s based on the

1dea that by i1ntroducing a special 1solated conductor being

placed within a shielding structure, a large current result-

ing from a lightning stroke can be directed through the 1nte-

" a nacelle without causing

rior or through a boundary area o:
10 a large electromagnetic radiation which could harm electric

or electronic eguilipment being located within the nacelle.

Generally speaking, the basic 1dea the described lightning
protection system 1s based on 1s to connect the lightning rod
15 on and/or ocutside the canopy with the isolated core conduc-

o

tor. The 1solated core conductor 1tself will be placed 1nside

the shielding structure. Due to the 1solation, the lightning

induced current will only be conducted within the inside core

conductor and not on the shielding structure. As a conse-

20 quence, the emanating electromagnetic fields will be shielded

up at least to a certain level by the shielding structure be-

1ng placed around the 1sclated core conductor.

The mentioned shielding structure could be realized for 1in-

2D stance by a (metal) tube or a flexible (metal) hose that 1is

useable both for lightning protection and for shielding pur-

poses.

It 1s noted that the nacelle may not only be egulpped with

o

30 only one lightning rod. If the nacelle comprises two or more

lightning rods, one or more conductor devices can be em-

ployed. Specifically, one conductor device can be connected

to one or more lightning rods, wherein in the latter case the

first end has to be split 1nto two or more first end por-

35 tions.

Tt 1s further noted that within this document the term "con-

—
e

necting”™ or "connected" means electrically connected, 1f not




10

15

20

2D

30

32

CA 02780558 2012-05-10

WO 2011/057828

PCT/EP2010/052278

mentioned otherwise. Thereby, the electrical connection may

be established directly between the respective components or

indirectly via one or more other components being electri-

cally conductive.

P

According to an embodiment of the invention the conductor de-

vice 1s a coaxial cable.

The coaxial cable may be for instance the HVI™ cable pro-

duced by Dehn & Sdhne GmbH und Co KG (http://www.dehn.de/),

wherein HVI™

o
p—

1s avallable 1n three di:

is a registered trademark (TM). The HVI™ cable

ferent classifications (HVI™ ca-

ble I, HVI'™ cable II and HVI' cable III), wherein for effec-

tively protecting a nacelle preferably the HVI'W cable I can

be used. For further 1nformation

about the HVI™ cables ref-

erence 1s made to the following i1nternet address:

http://www.dehn.de/de/newsletter/nll 08/DEHNinfo 1 08 1.pdf.

P

According to a further embodiment of the invention the light-

ning protection system further comprises (a) a further con-

ductor device, which comprises a

further core conductor, a

further 1solating materilal surrounding the further core con-

ductor and a further shielding structure surrounding the fur-

ther 1solating material, (b) a further 1nput port, which 1is

o

connected to a first end of the

further core conductor and

which 1s adapted to be connected to the lightning rod, and

(c) a further output port, which

P —

nected to the support structure.

1s connected to a second end

of the further core conductor and which 1s adapted to be con-

The further conductor device may provide the advantage that

the current resulting from a lightning stroke can be divided

into (at least) two portions, whereln one portion 1s carried

by the above mentioned core conductor and the other portion

1s carried by the further core conductor.

Generally speaking, by using multiple conductor devices or

lightning protection system as described above, the current
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can be distributed and therefore a further reduction of the

resulting electromagnetic fields can be achieved. Once a

pr———

pulse of the lightning current has reached the nacelle sup-

port structure, the same electromagnetic compatibility (EMC)

conditions as 1n actual wind turblines, such as for 1nstance a

—
p—

2.3 MW wind turbine produced by the Wind Power department otf

the company Siemens.

o

According to a further embodiment of the i1invention a first

end of the shielding structure 1s connectable to a metallic

layer, which 1s formed at the canopy. The metallic layer can

o

be formed at an 1nner surface of the canopy, at an outer sur-

o —

face of the canopy and/or within a material being used for

forming the canopy.

o

Connecting the first end of the shielding structure to the

o

metallic layer of the canopy may provide the advantage that

an 1mproved electromagnetic shielding can be provided when a

current pulse resulting from a lightning stroke propagates

y——

wlithin the core conductor from the first end of the core con-

o

ductor to the second end of the core conductor.

P

According to a further embodiment of the invention a second

end of the shielding structure 1s connectable to the support

StTructure.

P

Connecting the second end of the shielding structure with the

support structure may also provide the advantage that an 1m-

proved electromagnetic shielding can be realized.

In order to allow for a completely closed system, the shield-

1ng structure, e.g. a metal hose, will be connected on the

one side to the metallic layer at the canopy and on the other

o

s1de to the support structure of the nacelle.

—— —

According to a further aspect of the invention a nacelle for

a wind turbine 1s provided. The provided nacelle comprises

(a) a support structure, (b) a canopy being mechanically con-
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the support structure, (c) a lightning rod,

which

1s attached to the canopy, and (d) a lightning protecting

system as

Jr——

described above. The input port of the lightning

protecting system 1s connected to the lightning rod and the

o

output rod of the lightning protecting system 1s connected to

the support structure.

The described nacelle 1s based on the i1dea that by employing

the above described lightning protecting system the electro-

magnetic compatibility (EMC) of the nacelle can be signi

cantly 1mproved 1n particular with respect to lightning

strokes.

o

o~ 1

1 —

In this respect the term "attached" may mean that the light-

ning rod may be mechanically connected 1in a direct or 1in an

indirect manner to the canopy.

According to an embodiment o:

o

- the i1invention the canopy com-

prises a non-metal material being provided with a metallic

layer. The non-metal material may be

ber reinforced plastic.

y—— l
p—

for i1nstance a glass fi-

This may provide the advantage that

the canopy can be realized 1n a stable but lightwelght man-

ner.

The metallic layer may provide the advantage that the 1inte-

o

rior of the nacelle can be protected from unwanted

P —

magnetic radiation. Of course, as has already been

above, 1n

o

case of a lightning stroke predominately

ductor device and 1n particular the core conductor

the metal.

li1ghtning

According
lic layer

advantage

nacelle can be 1ncreased 1n an easy and e:

o

rod to the support structure of the nace

o

1¢ layer will carry the resulting current

electro-

described

the con-

and not

S

from the

to a further embodiment of the i1nvention the metal-

comprises a metallic paint. This may provide the

that the electromagnetic compatibility (

—
e

EMC)

O

f the

fective manner.
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0

Preferably, the metallic paint 1s attached on the inside of

the canopy such that environmental i1nfluences, which could

contribute to a removal of the metallic paint, are minimized.

o

According to a further embodiment of the i1invention the metal-

lic layer comprises a laminated mesh. The lamination can be

—
e

within or on an inner or an outer surface of the canopy.

Tt 18 mentioned that the laminated mesh can be used in combil-

nation with the use of the metallic paint preferably inside

the canopy. The laminated or protective mesh may be made out

o P

of steel and/or out of any other suitable metal. The lamina-

tion may be performed within the non-metal material and 1n

o

particular within the glass fiber of the canopy. Likewilise as

the metallic paint also the shielding structure (hose or

tube) may be electrically connected to the laminated mesh.

o

According to a further aspect of the invention a wind turbine

for generating electrical power 1s provided. The provided
wind turbine comprises (a) a tower, (b) a nacelle as de-
scribed above, wherelin the nacelle 18 mounted 1n a rotatable
manner to the tower, and (c) a rotor, which comprises at

least one blade and which 1s attached to the nacelle.

The described wind turbine 1s based on the 1dea that by using

the above described nacelle respectively by employing the

above described lightning protection system for the nacelle

o

the operation reliability of the wind turbine can be 1n-

creased 1n particular 1n case a lightning stroke hits the na-

o
—

celle respectively the canopy of the nacelle.

o

According to a further aspect of the invention a method for

o

protecting a nacelle of a wind turbine from being corrupted

by a lightning stroke 1s provided. Thereby, the lightning
protecting system as described above 1s used. The nacelle
comprilises a support structure, a cancpy and a lightning rod.

The provide method comprises (a) connecting the 1nput port to
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the lightning rod and (b) connecting the output port to the

support structure.

Also the described lightning protection method 1s based on

the 1dea that by using the above described lightning protec-

tion system for the nacelle the operation reliability of the

P —
e

nacelle and, as a consequence the operation reliability orf

the entire wind turbine, can be 1ncreased.

o

According to a further aspect of the 1nvention there 1s pro-

o

vided a use of a lightning protecting system as described

P

above for a nacelle of a wind turbine.

o

Tt has to be noted that embodiments of the i1invention have

o
—

been described with reference to different subject matters.

In particular, some embodiments have been described with ref-

erence to apparatus type clalims whereas other embodiments

have been described with reference to method or use type

claims. However, a person skilled in the art will gather from

the above and the following description that, unless other

o
p—

notified, 1n addition to any combilnation of features belong-

o

1ng to one type of subject matter also any combination be-

tween features relating to different subject matters, 1n par-

o

ticular between features of the apparatus type claims and

N

features of the method or use type claims 1s considered as to

be disclosed with this document.

—

The aspects defined above and further aspects of the present

o

invention are apparent from the examples of embodiment to be

described hereinafter and are explained with reference to the

N

examples of embodiment. The invention will be described in

o

more detall hereinafter with reference to examples of embodi-

ment but to which the i1nvention 1s not limited.

o ~—

Brief Description of the Drawing
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0

FFigure 1 shows a wind turbine according to an embodiment of

the present 1nvention.

o

Figure 2a shows a nacelle according to an embodiment of the

present 1nvention 1n a cross-sectional view, whereiln the

cross—-section 1s oriented parallel to a rotor axis.

Figure 2Z2b shows the nacelle as i1llustrated in Figure 2Z2a 1n a

cross—-sectional view, wherein the cross-section 1s orilented

perpendicular to a rotor axis and wherein the cross-section

o~

1s taken at a rear end of the nacelle.

P P
p— p—

Flgure 3 schematically shows a top portion of a canopy of a

nacelle, which 1s electrically connected to a lightning pro-

—

tecting system according to an embodiment of the present 1n-

vention.

o

Figure 4 shows a conductor device of the lightning protecting

system 1n a cross—-sectional view.

Detalled Description

The 1llustration 1n the drawing 1s schematically. It 1s noted

that in different figures, similar or 1dentical elements are

provided with the same reference signs or with reference

P
p—

signs, which are different from the corresponding reference

signs only within the first digit.

Figure 1 shows a wind turbine 100 according to an embodiment

cf the 1nvention. The wind turbine 100 comprises a tower 120,

which 1s mounted on a non-depicted fundament. On top of the
tower 120 there 1s arranged a nacelle 122. In between the
tower 120 and the nacelle 122 there 1s provided a vaw angle

—

adjustment device 121, which 1s capable of rotating the na-

celle 122 around a non depicted vertical axis being aligned

with the longitudinal extension of the tower 120. By control-
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ling the yvaw angle adjustment device 121 1n an appropriate

0

manner 1t can be made sure, that during a normal operation of
the wind turbine 100 the nacelle 122 1s always properly
allgned with the current wind direction. However, the vyvaw an-
gle adjustment device 121 can also be used to adjust the vaw
angle to a position, wherein the nacelle 122 1s intentionally

P

not perfectly aligned with the current wind direction.

As can be seen from Figure 1, the nacelle 122 comprises a

support structure 132, which 1s often simply called a bed-

plate, a canopy 134 for the equipment being situated within

the nacelle 122 and a lightning rod 136, which according to

—

the embodiment described here 1s located on top of the canopy
134.

The wind turbine 100 further comprises a rotor 110 having

o

three blades 114. In the perspective of Figure 1 only two

blades 114 are wvisible. The rotor 110 1s rotatable around a

rotational axis 110a. The blades 114, which are mounted at a
hub 112, extend radially with respect to the rotational axis
110a.

In between the hub 112 and a blade 114 there 1s respectively

provided a blade adjustment device 116 in order to adjust the

blade pitch angle of each blade 114 by rotating the respec-

tive blade 114 around a non depicted axilis being aligned sub-

—

stantially parallel with the longitudinal extension of the
blade 114. By controlling the blade adjustment device 116 the

o

blade pitch angle of the respective blade 114 can be adjusted

1n such a manner that at least when the wind 1s not so strong

a maximum wind power can be retrieved from the available wind

power. However, the blade pitch angle can also be intention-
ally adjusted to a position, 1n which only a reduced wind

power can be captured.

As can be seen from Figure 1, within the nacelle 122 there 1is

provided a gear box 124. The gear box 124 1s used to convert

o ~—
p—r

che number of revolutions of the rotor 110 into a higher num-
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— o

ber of revolutions of a shaft 125, which 1s coupled 1n a

known manner to an electromechanical transducer 140. The

electromechanical transducer 1s a generator 140. However, 1t

P

1s mentioned that the application of the i1nvention described

1n this document 1s not limited to a wind turbiline which 1s

equlpped with a gear box. The described lightning protection

can also be used for a so called direct-drive wind turbine.

Further, a brake 126 1s provided 1n order to stop the opera-

o

tion of the wind turbine 100 or to reduce the rotational

i P —
p—

speed of the rotor 110 for instance (a) 1n case of an emer-

o

gency, (b} 1in case of too strong wind conditions, which might

—

harm the wind turbine 100, and/or (¢) in case of an inten-

A —

tional saving of the consumed fatigue life time and/or the

- -

fatigue life time consumption rate of at least one structural

component of the wind turbine 100.

The wind turbine 100 further comprises a control system 153

o~
—

ficient man-

for operating the wind turbine 100 1n a highly e:

ner. Apart from controlling for 1nstance the vaw angle ad-

Justment device 121 the depicted control system 153 1s also

o

used for adjusting the blade pitch angle of the rotor blades

114 1n an optimized manner.

In accordance with basic principles of electrical engineering

the generator 140 comprises a stator assembly 145 and a rotor

assembly 150. The stator assembly 145 comprises a plurality

P —

of coils for generating electrical current 1n response to a

time alternating magnetic flux. The rotor assembly comprises

P

a plurality of permanent magnets, which are arranged 1n rows

o

being aligned with a longitudinal axis of the rotor assembly
150.

I

Figure Z2a and 2Z2b show a nacelle according to an embodiment of
the present 1nvention 1n cross—-sectiocnal views. Figure Za

shows a cross-section which 1s oriented parallel to the rotor

axls. Flgure 2b shows a cross-section which 1s oriented per-
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pendicular to the rotor axis. The cross-section shown in Fig-

o

ure 2b 1s taken at a rear end of the nacelle.

The nacelle comprises a support structure 232, which, al-

—

though 1t not necessarily has the shape of a plate, 1s often

also called a bedplate 232. The nacelle further comprises a

—
e

canopy 234. The nacelle 1s mounted on top of a tower 220. A

vaw angle adjustment device 221 1s arranged between the tower
220 and load-bearing connection 232a between the tower 220

and the nacelle.

According to the embodiment described here the canopy 234 1s

o

made out of a reinforced glass-fiber material. However, 1n

order to provide for an electromagnetic shielding the canopy

234 1s either equipped with an EMC protective palnt (not

o

shown 1n Figures Z2a and 2b) preferably on the 1nside of the

glass-fiber material and/or with an EMC protective mesh (also

not shown 1n Figures Z2a and Z2b) laminated into the glass-

fiber material.

P

In the rear end of the cancpy 234, which 1s on the left side

1in Figure Za, an additional outer glass-fiber cover plate 238

1s situated, which on 1ts upper side provides an even surface

233a. On this surface 238a there are disposed metallic sup-

port members 233, which carry an Instrument carryving platform

235. On top of this platform 235 there are placed at least

one alr speed meter 237 and some lightning rods 2Z236a.

According to the embodiment described here next to a support

member 233 a heat exchanging device 239 1s provided, which 1s

used for transferring heat, which has been generated by the

generator (not shown in Figures Z2a and 2b), from the 1inside

P P

of the nacelle to the outside of the nacelle. As can be seen

from Figure 2a, the nacelle 1s eqguipped also with a further

lightning rod 236b, which 1s directly placed on top of the
canopy 234.
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Conductor devices 260 are used to connect the lightning rods

236a, 236b to the support structure 232. For each lightning

rod 236a, 236b preferably at least two conductor devices 260

(only one 1s shown 1n the Figures Z2a and 2Z2b) are used 1n or-

—

der to divide a lightning current pulse 1nto different paral-

lel propagating current pulses. As a conseguence, the result-

ing electromagnetic fields will be decreased.

Fach conductor device comprilises a High Voltage Insulated
(HVI) cable 262. A HVI cable 262 comprises a core conductor
204, an 1sclating material and a shielding structure 268. The

core conductor 264, the 1solating material and the shielding

structure 268 form a coax-cable type arrangement. The shield-

ing structure 268 may be a metallic tube and/or a metallic

hose.

o
—

The core conductor 264 of each HVI cable 262 1s connected 1n

the one end to the respective lightning rod(s) 236b or to the

metallic support member 233 for the instrumental carrvying

platform 235, which carries the lightning rod(s) 236a. At the

P —

other end of the HVI cable 262, the respective core conductor

264 of each HVI cable 262 1s connected to the support struc-

o

ture 232 of the nacelle, 1n particular to a lower side of the

support structure 232.

In order to further decrease the resulting electromagnetic

fields 1n case of a lightning hitting the nacelle, the shiel-

ding structures 268 are connected to the EMC shielding of the

canopy 234 via electrical connections 272. In the lower end,

the shielding structures 268 are connected to the support

structure 2372 via electrical connections 274.

FFlgure 3 schematilically shows a top portion of a canopy 334 of

a nacelle, which 1s electrically connected to a lightning

o~

protecting system 1n accordance with an embodiment of the

—

present i1nvention. The canopy 334 1s made out of a glass-

fiber structure, which on 1ts 1nside 1s provided with a me-

o
p—

callic paint 334a. A lightning rod 336 1s mounted on top of
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the canopy 334. The lightning rod 336 1s connected via a core

—

conductor 364 of a conductor device 360 to a support struc-

yor——

ture (not shown) of the nacelle. The metallic paint 334a 1s

connected via a shielding structure 368 to the support struc-

ture. The shielding structure 368 and the metallic paint 334a

are electrically connected via an electrical connection 37Z2.

An 1solating material 366 1s arranged between the core con-
ductor 364 and the shielding structure 368.

P

FFigure 4 shows a conductor device 460 of the lightning pro-

tecting system 1n a cross-sectional view. The conductor de-
vice 460 comprises a core conductor 464, an 1solating mate-
rial 466 and a shielding structure 468. The core conductor

464, the 1solating material 466 and the shielding structure

4068 form a coax-cable type arrangement.

0

In order to recapitulate the above described embodiments of
the present invention one can state:

Using 1soclated conductor devices 260, 300, 460 1nside the

P
p—

shielding structure 268, 368, 468 1s a new and effective way

to allow glass-fiber reinforced nacelle canopies 234, 334 to

comply with lightning protection zone 2 reguirements 1nside

the nacelle. By connecting the shielding structure to the me-

tallic paint 334a at the inside of the glass-fiber reinforced

canopy 234, 334 and/or to a metallic mesh inside the glass-

fiber reinforced material, the shielding abilities of this

P

metallic paint 334a and/or of this metallic mesh will be ex-
truded around the i1scolated core conductor 2064, 364, 4064,

Therefore, 1t will be possible to guide lightning current

pulses 1n arbitrary ways through the nacelle to the support

structure 232 and still provide lightning protection zone 2

for the electronic equipment and personnel 1nside the na-

celle.

Last but not least 1t 1s noted that the term “comprising”

W rr )

does not exclude other elements or steps and “a” or “an” does

not exclude a plurality. Also elements described 1n associa-
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tion with different embodiments may be combined. It should

also be noted that reference signs 1in the claims should not

e

be construed as limiting the scope of the claims.
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List O:
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reference signs:

100
110
110a
112
114
116
120
121
1272
124
125
126
132
134
136
140
145
150
153

220
221
232
2324
233
234
235
23604
Z36b
237
238
238a
239
260
262
264

wind turbine

rotor

rotational axis

hub

blade

blade adjustment device

tower

vaw angle adjustment device

nacelle
gear box
shaft

brake

support structure / bedplate

canopy

lightning rod

electromechanical transducer / generator

stator assembly
rotor assembly

control system

tower

yvaw angle adjustment device

support structure / bedplate

PCT/EP2010/052278

load-bearing connection between tower and nacelle

sSUpport member

canopy

COrm

instrumental carrying plat:

lightning rod

further lightning rod

alr speed meter

glass—-fiber cover plate

upper surface

heat exchanging device for heat output of

conductor device

High Voltage Insulated (HVI)

core conductor

cable

o

generator
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268 shielding structure / tube / metallic hose
212 electrical connection
274 electrical connection
334 canopy
336 lightning rod
334a metallic paint
300 conductor device
364 core conductor
306 1solating material
368 shielding structure / tube / metallic hose
372 electrical connection
460 conductor device
464 core conductor
466 1solating material
468 shielding structure / tube / metallic hose
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CLAIMS:
1. A lightning protecting system for a nacelle (122) of a

wind turbine (100), wherein the nacelle (122) comprises a
support structure (132, 232), a canopy (134, 234, 334) and a
lightning rod (136, 236a, 236b, 336), the lightning protect-

1ng system comprising

2 .

a conductor device (260, 360, 460), which comprises

- a core conductor (264, 364, 464),

- an 1solating material (366, 466) surrounding the core
conductor (2¢4, 3064, 464) and

- a shielding structure (268, 368, 468) surroundlng the
1solating material,

an 1nput port, which 1s connected to a first end of the
core conductor (264, 364, 464) and which 1s adapted to be
connected to the lightning rod (136, 236a, 236b, 336), and
an output port, which 1s connected to a second end of the
core conductor (264, 3064, 464) and which 1s adapted to be

connected to the support structure (132, 232).

The lightning protection system as set forth 1n the pre-

ceding claim, wherein

the conductor device (260, 360, 460) 1s a coaxial cable.

3.

b

The lightning protection system as set forth 1n any one of

the preceding claims, further comprising

a further conductor device, which comprises

- a further core conductor,

- a further 1scolating material surrounding the further core

conductor and

- a further shielding structure surrounding the further

1solating material,

a further input port, which 1s connected to a first end of

the further core conductor and which 1s adapted to be con-

nected to the lightning rod, and

a further output port, which 1s connected to a second end

yo——

of the further core conductor and which 1s adapted to be

connected to the support structure.
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0

4. The lightning protection system as set forth 1n any one of
the preceding claims, wherein
a first end of the shielding structure (268, 368, 468) 1s

connectable to a metallic layer (334a), which 1s formed at

the canopy.

b

5. The lightning protection system as set forth 1n any one of

the preceding claims, wherein

o

a second end of the shielding structure (268, 3638, 468) 1s

connectable to the support structure (132, 232).

6. A nacelle for a wind turbine (100), the nacelle comprising

® 3 support structure (132, 232),

e o canopy (134, 234, 334) being mechanically connected to
the support structure (132, 232),

® 2 lightning rod (136, 236a, 236b, 336), which 1s attached
to the canopy (134, 234, 334), and

® 2 lightning protecting system as set forth i1n any one of

0

the preceding claims,

whereln the 1nput port of the lightning protecting system
1s connected to the lightning rod (136, 236a, 236b, 336)

and

o

wherelin the output rod of the lightning protecting system

1s connected to the support structure (132, 232).

/. The nacelle as forth in the preceding claim, wherein
the canopy (134, 234, 334) comprises a non-metal material be-

ing provided with a metallic layer (334a).

3. The nacelle as forth in the preceding claim, wherein

the metallic laver comprises a metallic paint (334a).

o

9. The nacelle as forth 1n any one of the preceding claims 7/

and 8, whereiln

the metallic lavyer comprises a laminated mesh.




10

15

2

2D

CA 02780558 2012-05-10

WO 2011/057828 PCT/EP2010/052278

10
Cu

11
(L
11

2.0

. A wind turbine for generating electrical power, the wind
rbine (100) comprising
a tower (120),

a nacelle (122) as set forth in any one of the preceding

claims 6 to 9, wherein the nacelle (122) 1s mounted 1n a

rotatable manner to the tower (120), and

a rotor (110), which comprises at least one blade (114) and

which 1s attached to the nacelle.

P —

. A method for protecting a nacelle (122) of a wind turbine

00) from being corrupted by a lightning stroke by using a

ghtning protecting system as set forth in any one of the

preceding claims 1 to 5, whereilin the nacelle (122) comprises

d

a

12.

any one of the preceding claims 1 to 5 for a nacelle (122) of

a

support structure (132, 232), a canopy (134, 234, 334) and
lightning rod (136, Z236a, 236b, 336), the method comprising
connecting the 1nput port to the lightning rod (136, 236a,
2360b, 336) and

connecting the output port to the support structure (132,
232) .

A use 0of a lightning protecting system as set forth in

—

wind turbine (100).
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