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Increasing the annual energy production.

Most wind turbines have some degree of yaw misalignment, which results in the wind turbine being subject to sub-optimal power 
production. In order for a wind turbine to extract optimal power from the wind, the nacelle must be aligned with the wind direction. When 
the nacelle is not aligned with the wind direction, the wind turbine produces less power than optimal power. The Self-Calibrating Yaw 
Control algorithm is used to detect and eliminate the static yaw misalignment of the wind turbine. The benefit of using the Self-Calibrating 
Yaw Control algorithm is an increase in the annual energy production.

The Self-Calibrating Yaw Control algorithm is part of our Wind Turbine Retrofit solutions and on upgrades of existing Mita-Teknik WP4x00 
and WP100 controllers. 

We Make Wind Competitive

Mita-Teknik (HQ) · Denmark
Tel:  +45 8665 8600 · mail@mita-teknik.com · www.mita-teknik.com

Follow us:



®

Great at Control

It is well known that yaw misalignment can significantly reduce 
the power output of a wind turbine.

Static yaw misalignment can arise from a variety of issues. The 
most common causes of static yaw misalignment may include:

›  The wind flow across the blades changes the observed 
  wind direction downwind of the rotor. This is a natural 
  consequence as the wind flow across the blades will create 
  turbulence and disturb the wind direction.
›  Wind direction sensor (ultrasonic sensor or analog wind 
  vane) is not aligned correctly during installation. The yaw 
  misalignment could also arise later on, e.g. during service 
  of the wind turbine if the wind direction sensor is moved or 
  adjusted.

   Method

Mita-Teknik has developed an efficient Self-Calibrating Yaw 
Control algorithm that is able to detect and eliminate the static 
yaw misalignment automatically. The Self-Calibrating Yaw Control 
algorithm is cost-effective as it only uses measurements that are 
normally available in the wind turbine, i.e.:

›  Wind speed (measured with ultrasonic sensor or cup 
  anemometer).
›  Power production.
›  Yaw misalignment (nacelle position relative to wind 
  direction).

No additional sensors are required to get the benefit of the Self-
Calibrating Yaw Control algorithm. The output is a yaw correction 
that eliminates the static yaw misalignment within relatively 
short time. The yaw correction is subtracted from the yaw set 
point used by the yaw controller.
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   Motivation

Most wind turbines have some degree of yaw misalignment. In 
general, there are two types of yaw misalignment: 

Dynamic yaw misalignment occurs because of the wind direction 
changing over time. The wind direction is constantly changing. 
This means that the wind turbine is often not aligned and hence 
not able to produce optimal power. When the yaw misalignment 
becomes too large the yaw motors are used to move the nacelle 
back to a yaw misalignment of 0°, thus temporarily eliminating 
the dynamic yaw misalignment.

Static yaw misalignment occurs when the wind turbine is not 
pointing directly into the wind, even when the yaw misalignment 
is 0°. Hence, static yaw misalignment is the difference between 
the wind direction and nacelle position of the wind turbine when 
the relative wind direction from the wind direction sensor is 0°.

The purpose of the Self-Calibrating Yaw Control algorithm is 
to detect and eliminate the static yaw misalignment of a wind 
turbine. In the figure shown below an example of static yaw 
misalignment of a wind turbine is shown. 
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   Results

The Self-Calibrating Yaw Control algorithm is typically able to find 
a yaw correction that eliminates the static yaw misalignment 
within 2 to 4 weeks.
 
In the table shown below the expected average annual energy 
production (AEP) increase using the Self-Calibrating Yaw Control 
algorithm is shown as function of static yaw misalignment.

Hence, if the static yaw misalignment is for example 6° the 
expected average annual energy production increase using the 
Self-Calibrating Yaw Control algorithm is 0.9 – 1.1%. The average 
annual energy production increase is dependent on the annual 
average wind speed.

   Conclusion

An efficient Self-Calibrating Yaw Control algorithm has been 
developed by Mita-Teknik that is able to detect and eliminate 
the static yaw misalignment of the wind turbine. The Self-
Calibrating Yaw Control algorithm is cost-effective as it only uses 
measurements that are normally available in the wind turbine. 

The Self-Calibrating Yaw Control algorithm is part of Mita-
Teknik’s Wind Turbine Retrofit solutions and on upgrades of 
existing WP4x00 and WP100 controllers.

   Patent

Mita-Teknik has a patent on the Self-Calibrating Yaw Control 
algorithm described in this white paper. The patent apply to 
Europe, India, and the US.

Static Yaw Misalignment
[°]

Expected Average AEP Increase
[%]

< 4 0.4 - 0.5

5 0.6 - 0.8

6 0.9 - 1.1

7 1.2 - 1.5

8 1.6 - 2.0

9 2.0 - 2.5

10 2.5 - 3.1

11 3.0 - 3.7

12 3.6 - 4.4

13 4.2 - 5.2

14 4.9 - 6.0

15 5.6 - 6.9

> 15 > 7.0


