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Advantageously, the method utilizes existing wind turbine
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CLAIMS:

1. A system for detecting a change in the dynamic behavior of a wind turbine blade,
the system comprising:
one or more sensors capable of detecting vibrations of the blade;
an exciter capable of exciting a vibration of the blade, where the exciter has
primary and secondary functions, the primary function is for operation of
the wind turbine and the secondary function is for vibration excitation;
a signal generator for generating an excitation signal to the exciter for exciting a
vibration of the blade;
a data acquisition unit for receiving a data signal from the one or more sensors;
and
a processing unit for determining changes in the dynamic behavior of the blade
on the basis of the data signal, wherein the changes in the dynamic
behavior of the blade includes a change to a shift of a resonance

frequency of the blade from a first frequency to a second frequency.

2. The system according to claim 1, further comprising a spectrum analyzer for

determining the frequency spectrum of the acquired data signal.

3. The system according to claim 1 or claim 2, wherein a continuous part of the
excitation signal comprises at least one increasing part and at least one decreasing

part.

4. The system according to any one of claims 1 to 3, wherein the excitation signal

comprises a plurality of frequency components.

5. The system according to any one of claims 1 to 4, wherein the processing unit is
capable of determining a new excitation signal for the signal generator, wherein the
frequency content of the new excitation signal is changed in dependence of the data

signal, wherein the data signal was previously acquired.

CA 2803481 2018-05-15
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6. The system according to any one of claims 1 to 5, wherein the exciter is a blade
actuator, wherein the blade actuator is a pitch actuator arranged for adjusting the pitch
of the blade.

7. The system according to any one of claims 1 to 6, wherein the data signal from
the one or more sensors is acquired together with other measured parameter types

comprising one or more of wind speed, temperature, humidity, pitch, azimuth and yaw.

8. The system according to any one of claims 1 to 7, wherein the acquisition of the

data signal is synchronized in time with the generation of the excitation signal.

9. A wind turbine comprising the system according to any one of claims 1 to 8 for

detecting an undesired loading of a wind turbine.

10. A method for detecting a change in the dynamic behavior of a wind turbine blade,
the method comprising:
exciting a vibration of the blade using an exciter which has primary and
secondary functions, the primary function is for normal operation of the
wind turbine and the secondary function is for vibration excitation;
acquiring a data signal from one or more blade sensors capable of detecting
blade vibrations; and
processing the data signal for determining changes in the dynamic behavior of
the blade on the basis of the data signal, wherein the changes in the
dynamic behavior of the blade includes a change to a shift of a resonance
frequency of the blade from a first frequency to a second frequency.

11.  The method of claim 10, further comprising determining the frequency spectrum

of the acquired data signal.

12.  The method of claim 10 or claim 11, wherein a continuous part of the vibration

excitation comprises at least one increasing part and at least one decreasing part.

13. The method of any one of claims 10 to 12, wherein the vibration excitation

comprises a plurality of frequency components.

CA 2803481 2018-05-15
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14. The method of any one of claims 10 to 13, further comprising determining a new
vibration excitation, wherein the frequency content of the new vibration excitation is

changed in dependence of the previously acquired data signal.

15.  The method of any one of claims 10 to 14, wherein the data signal from the one
or more blade sensors is acquired together with other measured parameter types

comprising one or more of wind speed, temperature, humidity, pitch, azimuth and yaw.

16. The method of any one of claims 10 to 15, wherein the acquisition of the data
signal is synchronized in time with the generation of the excitation signal.

17. A wind turbine, comprising:

wind turbine blades;

one or more sensors capable of detecting vibrations of the wind turbine blade;

an exciter capable of exciting a vibration of the blades, where the exciter has
primary and secondary functions, the primary function is for operation of
the wind turbine and the secondary function is for vibration excitation;

a signal generator for generating an excitation signal to the exciter for exciting a
vibration of the blade;

a data acquisition unit for receiving a data signal from the one or more sensors;
and

a processing unit for determining changes in the dynamic behavior of the blade
on the basis of the data signal, wherein the changes in the dynamic
behavior of the blade includes a change to a shift of a resonance
frequency of the blade from a first frequency to a second frequency.

18. The wind turbine according to claim 17, wherein the exciter is a blade actuator,
wherein the blade actuator is a pitch actuator arranged for adjusting the pitch of the
blade.

19. The wind turbine according to claim 17 or claim 18, further comprising a

spectrum analyzer for determining the frequency spectrum of the acquired data signal.

CA 2803481 2018-05-15
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20. The wind turbine according to any one of claims 17 to 19, wherein the processing
unit is capable of determining a new excitation signal for the signal generator, wherein
the frequency content of the new excitation signal is changed in dependence of the
previously acquired data signal.

CA 2803481 2018-05-15
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