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WIND TURBINE CONTROL SYSTEM WITH 
COMPENSATION OF WIND FLOW FLUCTUATIONS AND 

TACKING INTO ACCOUNT SHADOW EFFECT 
 

Andrey Chepiga, Elena Korytchenkova 
National Research University "Moscow Power 

Engineering Institute" 
 

In recent years, the capacity of wind farms and the share of the 
wind power in the global energy balance has been growing. In 2017, it was 
found that power generation from wind energy had increased to 52.5 GW. 
Under the circumstances, the quality of power transferred by wind farms to 
the grid and the efficiency of wind turbines are important. 

With the increase in the number of wind farms and their installed 
capacity, a number of issues requiring additional research rise. In some 
cases, during parallel operation of wind farms and the power system, the 
voltage quality is not provided due to fluctuations in the power output to the 
grid.  

The reason for this may be both instability of wind speed and 
design features of wind turbines. The relevant solution to this problem is to 
improve the control system and develop methods for mathematical 
simulation of the wind turbine operation modes. 

Wind power systems use different types of machines.  
The most common one used in wind turbines is a permanentmagnet 

synchronous generator, as it provides good performance over the wide 
range of speeds. 

This paper describes the synthesis of a wind turbine control taking 
into account the shadow effect and Van der Hoven wind spectral model. 
The control system is able to provide a power stabilization mode by using 
vector control principles together with the blade pitch control. 

Conclusions 
The use of the nested-loop system of wind turbine power 

stabilization, in which the functions of controlling the wind wheel rotational 
speed and the generator torque are distributed between the pitch control 
system and the vector control system respectively, allows to reduce the level 
of fluctuations in the generator active power, which are caused by the tower 
shadow effect.  

The magnitudes of oscillations where mitigated compared to the 
concept of direct connection of the synchronous generator to the grid, which 
definitely has a positive effect on the quality of the system voltage 
regarding compliance with international requirements. 
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