
Multiple target implementation for a 
doubly fed induction generator based on 
direct power control under unbalanced 

and distorted grid voltage 
Key words: Direct power control, Doubly fed induction generator, 
Unbalanced and distorted grid voltage, Vector proportional and integral 
resonant regulator, Parameter deviation 

Heng Nian, Yi-peng Song, 2015. Multiple target implementation for a doubly 
fed induction generator based on direct power control under unbalanced and 
distorted grid voltage. Frontiers of Information Technology & Electronic 
Engineering, 16(4):321-334. [doi:10.1631/FITEE.1400170] 

Contact: Heng Nian  
E-mail: nianheng@zju.edu.cn 
    ORCID: http://orcid.org/0000-0003-4816-084X 

Front In
form Technol & Electron Eng

http://www.zju.edu.cn/jzus/article.php?doi=10.1631/FITEE.1400170


Introduction 
• The operation performance of DFIG-based wind energy generation 
system can be deteriorated due to the existence of grid voltage 
unbalance and harmonic distortion. 
 
• PI regulator is adopted to regulate the DFIG average active and 
reactive powers, while the VPI resonant regulator is used to achieve 
three alternative control targets: (1) balanced and sinusoidal stator 
current; (2) smooth instantaneous stator active and reactive powers; (3) 
smooth electromagnetic torque and instantaneous stator reactive power.  
 
• The major advantage of the proposed control strategy over the 
conventional method is that neither negative and harmonic sequence 
decomposition of grid voltage nor complicated control reference 
calculation is required.  
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Control block diagram 
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Detailed control target  
block diagram 

Control target I:  
balanced and sinusoidal stator 
current 
 
 
 
 
 
Control target II:  
smooth stator active and reactive 
powers 
 
 
 
 
 
Control target III:  
smooth electromagnetic torque and 
stator reactive power  
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Simulation results 
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Simulation results (Con’d) 

Front In
form Technol & Electron Eng



Experiment results 

No control target Control target I 

Control target II Control target III 
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Experimental analysis of the three control targets 
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Conclusions 

• This paper presents a multiple target implementation technique 
for DFIG under unbalanced and distorted grid based on DPC to 
achieve the three alternative control targets: balanced and 
sinusoidal stator current, smooth stator active and reactive 
powers, and smooth electromagnetic torque and stator reactive 
power. 

• The major advantage of the proposed DPC strategy over 
conventional VOC and DPC strategies is that the need for a 
complicated and time-consuming grid voltage sequence 
decomposition and complicated reference calculation is 
eliminated, and thus faster dynamic response and more 
accurate steady state can be guaranteed. 
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