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middle of the century pose ambitious goals for the wind To efficiently achicve these

(E PR' ) goals, the sizes of wind turbines increase dramatically. Larger turbines together with a more

flexible rotor assembly and support structure result in a rising demand for optimization of wind
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Conventional torque control

The Kw?-controller

Advantages

- Effective and satisfactory performance
- Easy to understand

- Simple to implement

Disadvantages

- Highly dependent on prior information

- Predetermined (varying) control bandwidth
- Inflexible in controller design and tuning
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The combined estimator-controller scheme

Tip-speed ratio set point and torque control

Advantages Disadvantages
- Dynamic controller - Complex implementation and
- Tuneable calibration

- Trade-off between

- till heavily relyi i
energy capture and loads Still heavily relying on prior

information in Contr. and Est.
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Aerodynamic

Problem definition Estimator
The problem of ill-conditioning explained Controller

Consider steady-state condition:
Jor =T, —T; =0 2w, =0

T, = T, (no drivetrain losses)
U3¢, (1) = U3C,(D)

Having uncertain power coefficient information ( + 1):

ép() = pr(')
Inevitably results in a biased wind speed estimate: /

U\3 I
Udc,() =(—\ yc, =03C. (A
' (ﬁ) yx "
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Definition of uncertainty

Uncertainty: C,(1) # (C,(1) = yC,(2)) wheny € R* # 1
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Effect on operating point
Wind speed and tip-speed ratio
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Industrial collaboration

Vesitas
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The slides on the learning scheme cannot be shared at this time
For more Info, please keep an eye on future publications of our group

Vesitas
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Conclusions

Ill-conditioning
« There is not enough information to make a unique and
unbiased wind speed estimate with model uncertainty (y + 1)
U3c,() = U3C,(4)

- The controller always thinks it’s doing the right thing, while
the under uncertainty the turbine is doing something different

\V/:T5 ¢ [l Learning scheme

- Correct controller internal model using readily available signals
- Exploiting the control scheme structure to learn
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