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Wind power plant and method for operating obstacle or hazard

P

lighting of a wind power plant

Depending on their location, structures exceeding a certain
height must be equipped with obstacle or hazard lighting. In

Germany, the pertinent guidelines are summarized in the

"Allgemeine Verwaltungsvorschrift zur Kennzeichnung von

Luftfahrthindernissen” (General Administrative Instructions on

F

the Identification of Obstacles to Air Traffic). In particular,

red lighting 1s provided at night. White beacon units can be

operated during the day.

EP 1 282 888 Bl describes a beacon system on wind power plants,

which comprises equipment for the detection of brightness
values 1n the vicinity of the lighting arrangement. A switching
device 1s also present, which switches over from one lighting

r—
—

element of a first color to a differently colored lighting

element when a certain brightness value is reached. It is thus

possible to switch from white to red lighting at dusk and from

red to white lighting during the dawn.

Compared with this prior art it 1s the object of the present

invention to make available an advantageous method for

operating the obstacle or hazard lighting of a wind power

plant. It 1s a further object of the present invention to

provide an advantageous wind power plant.

Within the framework of the invention a wind power plant can

here be an 1ndividual wind turbine or a wind farm with a

multiplicity of wind turbines.
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In the i1nventive method for operating the obstacle or hazard

lighting of a wind power plant, which comprises a red and
white beaccon unit, the red lighting 1s operated 24 hours a
day. The white beacon unit 1is switched on and off depending on

the ambient brightness. In the switched-on status, the white

beacon unit can be operated 1n continuous or flashing mode

pr—
e

within the framework of the invention. Withilin the framework of

the invention the red beacon unit can also be operated 1n con-

tinuous or flashing mode.

Thus, 1n contrast to the prior art, according to the inven-

tion, no switching between white and red lighting takes place,

r‘-'- P

but 1nstead activation of the white beacon unit, 1f a certailn

brightness value 1s reached during daytime. This embodiment

y—
-

fers the advantage that the red beacon unit 1s always avail-
fail. The red bea-

O

able, even 1f the white beacon unit should

con unit thus represents an i1mmediately deploved backup system

for the white beacon unit.

Under certaln circumstances the light intensity of the red

beacon unit 1s reduced for certain time periods. There 1s 1n

pre—
p—

particular the possibility of reducing the light 1ntensity of

the red beacon unit during daytime. This can take place either
on a time-controlled baslis or depending on the ambient bright-

ness.

Alternatively or additionally, a reduction of the light inten-
sity of the red beacon unit and/or of the white beacon unit

takes place depending on the visibility 1n the vicinity of the

wind power plant. In particular in the case of so-called “Mit-

telleistung” (medium output) lighting according to the afore-
mentioned “Allgemeine Verwaltungsvorschrift zur Kennzeichnung

von Luftfahrthindernissen” the possibility exits of reducing

the light intensity of the lighting to 30 % of the nominal in-
tensity, 1f the visibility exceeds 5 km, and to 10 % of the
nominal i1ntensity, 1f the visibility is greater than 10 km.

F

The reduction of the lighting in the case of good visibility
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also contributes 1n particular to reducling the nulsance to lo-

cal residents 1n the vicinity of the wind power plant stemming

g

from the lighting. In particular 1in the case of the flashing

beacon possible within the framework of the invention, a re-

p

duction of the light 1ntensity can result i1n a higher level of

acceptance of the wind power plant among local residents.

An 1nventive wind power plant, which can comprise either an

individual wind turbine or a wind farm made up of a multiplic-

o~

1ty of wind turbines, comprises obstacle or hazard lighting,

having red and white beacon unit lamps. In addition 1t com-
prises a brightness sensor, which detects the ambient bright-
ness 1n the vicinity of the wind power plant and produces a
brightness signal representing the detected ambient bright-
ness. A control device for receiving the brightness signal 1is
connected to the brightness sensor. This 1s embodied to con-
trol the switching on and ¢ff of the beacon lamps at least on
the basis of the brightness signal. Lighting can here basi-
cally be realized 1n continuous or flashing form. According to
the 1nvention, the control device 1s embodied in such a way
that the red beacon unit 1s operated 24 hours a day, whether
1n flashing or continuous mode, and the white beacon unit is

r—

switched on and off depending on the detected ambient bright-

ness. The white beacon unit can here basically be continuous

or flashing in form.

As already described with reference to the inventive method,

the red beacon unit thus functions as an emergency backup in

——

the event of the failure of the white beacon unit.

The control device can 1n particular be embodied in such a way

v

that 1t reduces the light intensity of the red beacon unit

over certaln time periods, for example depending on the de-

tected ambient brightness. Alternatively there is also the

possibility for the wind power plant to comprise a time

swltch, which i1s connected to the control unit for the trans-

mission of a timing signal, and the control unit is embodied
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1n such a way that 1t reduces the light 1ntensity of the red
pbeacon unit on a time-controlled basis. In this way during the

day the red lighting can be reduced to the minimum level re-

quired to fulfill the backup function, thereby largely avoid-

1ng disturkbance to local residents by the red lighting. In-
stead of being connected to the control unit connected, the

time switch can also be 1ntegrated into the control unit.

The realization of a backup function of the red beacon unit is
1n particular possible when the wind power plant comprises a
monitoring device connected to the control unit or integrated

r‘

into the same, which mcocnitors the proper functioning of the

-

white beacon unit and 1n the event of improper functioning of

the white beacon unit produces a fault signal. The control de-

vice 1s then embodied 1n such a way that it increases the

—

light 1intensity of the red beacon unit again, 1f 1t receives a

fault signal from the monitoring device, while the light in-

tensity of the red beacon unit 1s reduced. In this way it is

'o—‘-

possible to prevent the intensity of the red beacon unit being

insufficient to be able to perform the backup function in the

event of a failure of the white beacon unit.

In a development of the 1nventive wind power plant, this com-

prises a vislibility sensor, which detects the visibility in

—

the vicinility of the wind power plant and produces a visibility

signal representing the detected visibility. The control unit

F
p—

1s then connected to the visibility sensor for reception of

the visibility signal and embodied in such a way that it re-

p—

duces the light intensity of the red beacon unit and/or of the

white beacon unit, depending on the visibility signal re-

celved. In this way 1t 1s possible to reduce the light inten-

e

sity of the lighting to the minimum required value to fulfill

—
e

the 1ndicator or warning function. In this way, acceptance of

the lighting among local residents can be increased.
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According to one aspect of the present invention, there 1s
provided a method for operating obstacle or hazard lighting of
a wind power plant, comprising: providing a red beacon unit and
a white beacon unit; operating the red beacon unit 24 hours a
day, wherein the red beacon unit i1s controlled such that the

red beacon unit 1is switched on 24 hours a day; and switching on

and off the white beacon unit depending on ambient brightness,

gh—

wherein a light intensity of the red beacon unit 1s reduced

over some time periliods.

According to another aspect of the present invention, there 1s
provided a wind power plant, comprising: obstacle or hazard
lighting i1ncluding red beacon lamps and white beacon lamps; a
brightness sensor detecting an ambient brightness in a vicinity
of the wind power plant and producling a brightness signal
representing a detected ambient brightness; and a control
device connected to the brightness sensor for receiving the
brightness signal, the control device being configured to
control a switching on and off of the beacon lamps based upon
the brightness signal, wherein the control device 1s configured

such that the red beacon unit 1s switched on 24 hours a day and

the white beacon unit 1s switched on and off depending on the
detected ambient brightness, and wherelin the control device 1s
configured such that a light intensity of the red beacon unit

1s reduced over some time periods by the control device.
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Further features, characteristics and advantages of the pre-

sent 1nvention are evident from the following description of

exemplary embodiments, with reference to the attached figures.

FFigure 1 shows, as an example of an inventive wind power

plant, a wind turblne wilith obstacle or hazard beacons.

Figure 2 shows the obstacle or hazard beacons 1n detail 1n a

first wvariant.

F'igure 3 shows the obstacle or hazard beacons 1n detail 1n a

second variant.

-

F'igure 4 shows a first variant for controlling of the obstacle

or hazard beacons as a block diagram.

Figure 5> shows a second variant for control of the obstacle or

hazard beacons as a cilrcult diagram.

FFigure 6 shows a third variant for control of the obstacle or

hazard beacons as a cilrcult diagram.
As an exemplary empodiment of an 1nventive wind power plant, a
wind turbine with obstacle or hazard beacons is represented in

schematic form 1n Figure 1.

The wind turbine 1 comprises as 1ts main components a tower 3,

a nacelle 5> mounted 1n horizontally rotatable form on the up-

-~

per end of the tower 3 and a rotor 7 mounted on the nacelle

> and rotatable about an axis running for the most part hori-
zontally, which 1n the present exemplary embodiment comprises

three rotor blades 9. However the rotor 7 does not necessarily

-

have to comprise three rotor blades 9. The number of rotor

plades can 1nstead be smaller or greater than that of the ro-

tor 7 shown 1in the figure. Today, however, two-bladed rotors

and 1n particular three-bladed rotors are mainly emploved.
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On the top of the nacelle 5 the wind turbine 1 has obstacle or

hazard lighting 11, comprising one red and one white beacon

unit. The obstacle or hazard lighting 11 is shown 1n detail 1n

il 1
f—

Figure 2. It comprises 1n total four lighting bodies, specifi-

cally two red lighting bodies 13, which form the red beacon

unit, and two white beacon unit bodies 15, which form the

white beacon unit. In particular lighting bodies made up of

one or more LEDs can here be considered as lighting bodies.

Depending ¢on requilirements, these are elther 1n continuous or

in flashing mode. Whether pulsing or flashing operation 1s em-

ployed, 1s here determined according to the provisions apply-

ing 1in each case. In addition red and/or white beacon lighting

P

podles of the obstacle or hazard lighting 11 can pbe arranged

on the tower 3, 1f the pertinent provisions requlre this.

An alternative variant of the obstacle or hazard lighting 11
1s represented 1n Figure 3. In contrast to the varlant repre-

sented 1n Figure 2, only two lighting bodies 17 are present,

'}

which are suitable both for the emission of white light and of
red light.

A first variant for operation of the obstacle or hazard light-

1ing 11 1s described in the following with reference to Figure

y—

4, which shows a block diagram of the control for the obstacle

or hazard lighting 11. In the block diagram the red and white
lighting bodies 13, 15 are represented in schematic form. They
are connected to a control unit 19, to which a brightness sen-
sor 21 1s also connected, which 1s arranged on the wind power

plant 1 1n such a way that 1t can detect the brightness in the

vicinity of the wind power plant 1. The brightness sensor 21
produces a brightness signal representing the detected ambient
prightness, which 1s output to the control unit 19. On the ba-

s1s of the brightness signal received, the white beacon unit

15 1s activated during the day, that is when the detected am-
pbient brightness exceeds a particular value, and switched off
at night, that 1s when the detected ambient brightness falls

below a prescribed threshold value. The red beacon unit 13 on
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the other hand 1s controlled 1n such a way that 1t 1s switched

on 24 hours a day. In the present exemplary embodiment, how-

ever, the control unit 19 reduces the light intensity of the
red beacon unit 13, when the white beacon unit 15 1s switched
on. When 1n the evening the white beacon unit 1s switched off,
the light intensity of the red beacon unit 1s 1ncreased once
more. The reduction and 1ncreasing of the light intensity of

p—

the red beacon unit 13 can take place on the basis of the same

brightness signal as the switching on and off of the white

peacon unit 15.

A simplified variant for control of the obstacle or hazard
lighting 11 1s shown 1n Figure 5. In this variant only one
dusk sensor 23 1s present, which 1s connected to the white
peacon unit 15 and switches the white beacon unit 15 on, when

a switching threshold of 50 to 100 Lux 1s exceeded, and

switches off the white beacon unit 15, when the level falls
below a switching threshold of 50 to 100 Lux. In this exem-
plary embodiment on the other hand the red beacon unit 13 1is
operated with the same light i1ntensity during the day and the
night.

A third exemplary embodiment for control of the obstacle or

hazard lighting 11 is represented in Figure 6. Compared with
the embodliment represented 1n Figure 4 a time switch 25 and a

visibility sensor 27 are additionally connected to the control

unit 19. In the present exemplary embodiment the time switch

P

25 undertakes reduction in the light intensity of the red bea-

pr——

con unit. A reduction of the luminosity can thereby be ef-

fected 1ndependently of the detected brightness, for example
when the disturbance of local residents by the red beacon unit

1s to be expected only at particular times of day.

The visibility 1in the vicinity of the wind power plant is de-

—

termined by means of the visibility sensor 27. The visibility

sensor Z/ produces a visibility signal representing the de-

tected visibility, which 1s output to the control unit 19. If
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the visibilility exceeds a certaln visibility threshold, the

light 1ntensity 1s reduced 1n the present exemplary embodi-

pr—

ment. If 1t 1s night time, the light intensity of the red bea-

con unlit 13 1s hereby reduced, 1f 1t 1s daytime the light in-

r— pr—

tensity of the white beacon unit 15 and, 1f applicable, red

peacon unit 13 1s reduced, 1f this 1s not anyway reduced dur-

1ng daytime. In particular the reduction can take place in

stages, 1f a number of visibility threshoclds are present. It

1s thus possible, for example, to reduce the light intensity

J—

of the red and/or the white beacon unit to 30 % of the nominal

——

output, 1f the detected visibilility exceeds 5000 m, and to 10 %

of the nominal output 1f the detected visibility exceeds
10,000 m.

Furthermore the exemplary embodiment shown 1n Figure 6 com-

prises two monitoring devices 29, which are connected to the

r—

white beacon unit 15 for monitoring of proper functioning. In

addition the two monitoring devices 29 are connhected to the

control unit 19. If one of the monitoring devices 29 detects

pr—

a malfunction of the white beacon unit 15 it monitors, 1t

transmits a fault signal to the control unit 19, which there-

upon 1ncreases the light intensity of the corresponding red

r—

peacon unit 13, 1f this 1s reduced, when the malfunctioning of

"

the white beacon unit 1s established. Instead of two separate

e -~

monitoring devices 29, each of which monitors one of the white

lighting elements, it 1is also possible to provide one single
monitoring device, which monitors several or all white light-

1ng elements 15.

The control unit 19, the time switch 25 and the monitoring

r—

units 29 can be realized either in the form of hard-wired

hardware or 1n the form of programs installed on a universal

hardware unit.

ey F

[t 1s further possible, in the case of a wind farm, to provide

ecach wind turbine 1 1ndividually with one of the controllers

represented 1n the Figures 4 to 6. Alternatively the possibil-
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1ty also exists to combine several or all wind turbines of the

wind farm and provide them with a shared controller according

to one of the exemplary embodiments.
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CLAIMGS:
1. A method for operating obstacle or hazard lighting of

a wind power plant, comprising:

providing a red beacon unit and a white beacon unit;

operating the red beacon unit 24 hours a day, wherein
the red beacon unit i1s controlled such that the red beacon unit

1s switched on 24 hours a day; and

switching on and off the white beacon unit depending

on ambient brightness,

wherein a light intensity of the red beacon unit is

reduced over some time periods.

2 . The method as claimed in claim 1, wherein a reduction
of the light intensity of the red beacon unit takes place on a

time-controlled basis.

3. The method as claimed in claim 1, wherein a control

o~

of a reduction of the light intensity of the red beacon unit

takes place depending on the ambient brightness.

4 . The method as claimed in claim 2, wherein a control

F

of the reduction of the light intensity of the red beacon unit

takes place depending on the ambient brightness.

5. The method as claimed in claim 1, wherein the light

1intensity of the red beacon unit increases in case of receiving
a fault signal 1in case of improper functioning of the white

beacon unit, while the light intensity of the red beacon unit

1s reduced.
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0. The method as claimed in claim 1, wherein a reduction

of the light 1ntensity of the red beacon unit takes place

F

depending on a visibility in a vicinity of the wind power

plant.

7. The method as claimed 1n claim 1, wherein a reduction

of a light intensity of the white beacon unit takes place
depending on a visibility 1n a vicinity of the wind power

plant.

8 . The method as claimed in claim 1, wherein a reduction

F

of a light 1ntensity of the red beacon unit and the white

beacon unit takes place depending on a visibility in a vicinity

of the wind power plant.

9. The method as claimed in claim 1, wherein the

obstacle or hazard lighting takes place in a flashing manner.
10. A wind power plant, comprising:

obstacle or hazard lighting including red beacon

lamps and white beacon lamps;

a brightness sensor detecting an ambient brightness
in a viclnity of the wind power plant and produclng a

brightness signal representing a detected ambient brightness;

and

a control device connected to the brightness sensor

for receiving the brightness signal, the control device being

configured to control a switching on and off of the beacon

lamps based upon the brightness signal,
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wherein the control device is configured such that
the red beacon unit 1s switched on 24 hours a day and the white

beacon unit 1is switched on and off depending on the detected

amblient brightness, and

wherein the control device is configured such that a

F

light intenslty of the red beacon unit is reduced over some

time periods by the control device.

11. The wind power plant as claimed in claim 10, wherein
the control device 1s configured such that the light intensity
of the red beacon unit 1s reduced by the control device

depending on the detected ambient brightness.

12. The wind power plant as claimed in claim 10, further

comprising:

a time switch connected to the control device for

transmitting a time signal, wherein the control device is

F

configured such that the light intensity of the red beacon unit

1s reduced on a time-controlled basis.

13. The wind power plant as claimed in claim 12, wherein

the time switch 1s 1ntegrated into the control device.

14. The wind power plant as claimed in claim 11, further

comprising:

a time switch connected to the control device for
transmitting a time signal, wherein the control device 1is
configured such that the light intensity of the red beacon unit

1s reduced on a time-controlled basis.
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15. The wind power plant as claimed in claim 14, wherein

the time switch 1s integrated into the control device.

lo. The wind power plant as claimed in claim 10, further

comprising:

a monitoring device connected to the control device,

F

the monitoring device monitoring a proper functioning of the

white beacon unit,

wherein the monitoring device produces a fault signal

-

in case of improper functioning of the white beacon unit, and

wherein the control device increases the light

intensity of the red beacon unit once more upon receiving the

fault signal from the monitoring device.

17. The wind power plant as claimed in claim 16, wherein

the monitoring device 1s integrated into the control device.

18. The wind power plant as claimed in claim 10, further

comprising:

a visibility sensor detecting a visibility in a

vicinlity of the wind power plant and producing a visibility

signal representing a detected visibility,

wherelin the control device 1s connected to the

visibillity sensor for receiving the visibility signal, and

wherein the control device reduces the light

gr—

intensity of the red beacon unit or of the white beacon unit

depending on the visibility signal received.
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