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ABSTRACT— Now days wind power energy is playing a major role in power industry. Adjustable speed 

induction generators, especially the doubly fed induction generators (DFIGs), have recently become popular 

due to their various advantages over the fixed speed generator systems. This paper proposes a simpler control 

strategy implemented in the positive synchronous reference frame for minimizing the double frequency 

pulsations in magnetizing current. Instead of generating reference currents selectively for individual control 

targets (such as for minimizing the double frequency content in the stator and total active or reactive power, 

torque, negative sequence winding currents or grid currents etc.) A rotor-side converter is employed to 

compensate the pulsations in magnetizing current thereby minimizing the ripple in power and torque. A grid-

side converter is used to maintain unity power factor and a constant dc-link voltage. It is revealed that 

controlling the magnetizing current as a single control target enables simultaneous reduction of pulsations in 

torque, power, and dc-link voltage and also minimizes unbalance in currents. Finally the SIMULINK/MATLAB 

simulation for grid connected Doubly Fed Induction Generator and corresponding results and waveforms are 

displayed. 

Keywords: 

I.INTRODUCTION 

The demand of electrical energy is increasing day by day but the presence of coal, fossils fuels are towards the 

end. So it is very much required to find another way to generate the Electricity .Wind energy is a non-

conventional source of energy and often installed in remote, rural areas which areas usually have weak grids, 

often with voltage unbalances and under voltage conditions. Wind energy has been the subject of much recent 

research and development .Withincreased penetration of wind power into electrical grids, DFIG wind turbines 

are largely deployed due to their variable speed feature and hence influencing system dynamics. This has 



 

465 | P a g e  

created an interest in developing suitable models for DFIG to be integrated into power system studies. The 

continuous trend of having high penetration of wind power, in recent years, has made it necessary to introduce 

new practices.The research goal is to develop a control method to augment DFIG’s rotor control capabilities for 

unbalanced stator voltages. 

All variables are perunit or SI units. Stator quantities 

are referenced to the stator. Rotor quantities are referenced to the rotor.Finally, the main results are concluded in 

Section V. 

I.Definition of Unbalance 

Unbalance may be defined as in several views it can be voltage dip (also the word voltage sag is used) is a 

sudden reduction (between 10% and 90%) of the voltage at a point in the electrical system, and sudden change 

of load (dynamic load). There can be many causes for a voltage dip: short circuits somewhere in the grid, 

switching operations associated with a temporary.There are several ways to define a three-phase unbalance. For 

this paper, unbalance factor is defined as three phase programmable source. 

1.1CONTROLLER DESIGN 

The proposed  magnetizing current controller can enhance  the operation of  DFIG under unbalanced grid 

conditions by minimizing the pulsations in the d–q axes magnetizingcurrent. Compared to other methods, 

controlling the magnetizing current directly as a single control target that is responsible for maintaining flux 

inside the machine is the appropriate method to tackle the situation. Since RSC is operated to compensate for the 

negative-sequence d–q axes magnetizing current components, consequently the negative-sequence flux 

revolving in the air gap at ωsin opposite direction to the positive-sequence flux will be compensated. Thus, the 

pulsations in power and torque can be minimized along with maintaining balanced stator currents . 

 

 

This can be achieved through power control of RSC as follows.The analysis can be simplified greatly by 

transforming the three-phase stator and three phase rotor to a fictional two-phase stator and two-phase rotor 

(with no angular displacement), These two-phasewindings are then allowed to rotate at an arbitrary speed. 

Often, it is most advantageous to allow the fictional windings to rotate at the synchronous speed. 

This paper proposes a simpler control strategy implementedin the positive synchronous reference frame for 

minimizing thedouble frequency pulsations in magnetizing current. Instead ofgenerating reference currents 
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selectively for individual controltargets (such as for minimizing the double frequency content inthe stator and 

total active or reactive power, torque, negative sequence winding currents, or grid currents, etc.) choosing the 

magnetizing current as a single control target enables simultaneous reduction of oscillations in power and 

torque. The scheme involves computing an additional component of reference current that serves to compensate 

the negative-sequence current.  This new component is added to the positive-sequence current reference to get 

the modified current reference that dictates the actual currents in closed-loop control. This modified current 

reference enables minimization of negative-sequence components in the d–q axes magnetizing current 

(indirectly compensating for the negative-sequence flux in the air gap) and further facilitates simultaneous 

reduction of oscillations in power and torque. Moreover, the stator and grid currents can be rendered sinusoidal 

along with minimizing the undesirable harmonics within acceptable limits.  

This scheme is implemented on a stator flux oriented frame of reference.

(1) 

 

(2) 

 

                             (3) 

                                (4)  

Owing to unbalanced grid conditions the system variables contain double frequency components 

additionally.In the absence of additional control measures to control these components, the main task of rotor-

side power control becomesIneffective and there can be severe oscillations in torque, activeand reactive power, 

and the dc-link voltage. The space vectordistribution under unbalanced grid voltage conditions is shownin Fig.1 

and the dynamic equivalent circuit of a doubly fedinduction machine in the synchronously rotating d–q 

reference frame is shown The primary objective of this study is to minimize the effectof unbalanced 
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grid voltage on the DFIG performance by eliminating the pulsations in the magnetizing current. Insteadof 

generating reference currents for individual control targetsof RSC as mentioned in Section , it is proposed to 

generate aset of reference currents principally targeting to minimize thepulsations in d–q axes magnetizing 

current that in turn minimize.

Similarly, the active and reactive power of the stator as given as, 

 

                                                               (7) 

 

(8) 

 

The proposed method is showing a good steady state and dynamic performance which are verified 

through the simulation. The analysis suggests reduced dissipation or losses in switching devices leading to better 

thermal performance of the system. Reduced number of switching devices on other hand is expected to support 

improvement in system reliability. 

 The proposed magnetizing current controller can enhance the operation of DFIG under unbalanced grid 

conditions byminimizing the pulsations in the d–q axes magnetizing current.Compared to other methods, 

controlling the magnetizing currentdirectly as a single control target that is responsible for maintaining flux 

inside the machine is the appropriate methodto tackle the situation. Since RSC is operated to compensate for the 

negative-sequence d–q axes magnetizing current components, consequently the negative-sequence flux 

revolving in the air gap at ωsin opposite direction to the positive-sequence flux will be compensated. Thus, the 

pulsations in power and torque can be minimized along with maintaining balanced stator currents.This can be 

achieved through power control of RSC as follows. The general model for wound rotor induction machine is 

similar to any fixed-speed inductiongenerator as follows : 

This paper proposes a simpler control strategy implementedin the positive synchronousreference frame 

for minimizing thedouble frequency pulsations in magnetizing current. Activating the proposed controller, 

implemented on a 2.3 kW grid connected DFIG the oscillations in stator and total active and reactive power, 

electromagnetic torque, and dc-link voltage are reduced significantly and simultaneously. 
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The general model for wound rotor induction machine is similar to any fixed-speed inductiongenerator as 

follows : 

 

Stator Voltage Equations: 

(11) 

 
Rotor Voltage Equations: 

 
 

 

The electromagnetic torque Te can be expressed as, 

 

 

 
 

= 

In a power system different power equipment with different voltage and power levels are connected together 

through various step up or step down transformers. However the presence of various voltage and power levels 

causes problem in finding out the currents (or voltages) at different points in the network. To alleviate this 

problem, all the system quantities are converted into a uniform normalized platform. This is called the per unit 
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system . In a per unit system each system variable or quantity is normalized with respect to its own base value. 

The units of these normalized values are per unit (abbreviated as pu) and not Volt, Ampere or Ohm. While 

performing calculations, referring quantities from one side of the transformer to the other side serious errors 

may be committed. This can be avoided by using per unit system. 

Proportional Integral controller based technique is the traditional method used to regulate the DC –link voltage. 

These control techniques are used to achieve better dynamic control of DFIG. This control technique having the 

advantages of 

1.Constant DC-link voltage in case of a wind park or wind turbine. 

 2. When wind speed is very high restricted generation of active power is allowed.  

V.Simulation& Experimental results 

5.1.BASIC MODEL OF DFIG CONNECTED WITH GRID 

 

The Sequence Analyzer block outputs the magnitude and phase of the positive-, negative, and zero-sequence 

components of a set of three balanced or unbalanced signals. Index 1 denotes the positive sequence, index 2 

denotes the negative sequence, and index 0 denotes the zero sequence. The signals can optionally contain 

harmonics.  

 

Fig 3: Basic simulation diagram of DFIG connected with grid 
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2. RSC COMPENSATING CURRENT GENERATION 

 

Fiq4:Negative sequence compensation  subsystem block 

 

4.SIMULINK MODEL OF REAL POWER CHANGE IN WIND SPEED 

 

This block explains in change in wind speed the real power oscillations are reduced.In this proposed model the 

real power block is not worked.so crating the new block for  power equations. 

 

 

Fig 5: real power subsystem block 

5.TURBINE RESPONSE TO CHANGE A WIND SPEED 

In the "Wind Speed" step block specifying the wind speed. Start simulation and observe the signals on the 

"Wind Turbine" scope monitoring the wind turbine voltage, current, generated active and Reactive powers, DC 

bus voltage and turbine speed. 
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Fig 6: unbalanced grid connectd wind turbine 

6. IN UNBALANCED CONDITION FOR 9 m/s WIND SPEED  

Decreasing in Wind speed 9m/s without and with the controller 

 

Fiq7:real power oscillations are increased without the controller in wind  speed9m/s 

 

Fiq8 :Real power oscillations are decreased with the controller in wind speed 9m/s 

Increasing  in wind speed 15 m/s  without  and with controller 

 

Fiq9 :Real power oscillations are increased without the controller inwindspeed15m/s 
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Fiq 10: Real power oscillations are decreased with the controller in wind speed 15m/s 

 

8.COMPENSATION OF NEGATIVE SEQUENCE CURRENT WITHOUT THE CONTROLLER 

 

Fiq 11: :increased negative sequence current 

9.COMPENSATION OF NEGATIVE SEQUENCE CURRENT WITH CONTROLLER 

 

Fiq 12:decreased negative sequence current 

 

Yellow – denotes the positive sequence current 

Pink- denotes the negative sequence current 

Green- denotes the zero sequence current 

V.CONCLUSION 

We have discussed here the basic operation of DFIG and it’s controls using AC/DC/AC converter. First We 

simulated a wind turbine driven isolated connected to grid DFIG. But for best efficiency the DFIG system is 

used which is connected to grid side and has better control. The rotor side converter (RSC) usually provides 
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active and reactive power control of the machine while the grid-side converter (GSC) keeps the voltage of the 

DC-link constant. So finally we simulated rotor side and wind turbine side parameters and the corresponding 

results have been displayed. The model is a Wind Turbine Doubly-Fed Induction Generator(PhasorType) of 

Matlab/SimPowerSystems. The unbalanced can occur when wind speed decreases to a low value or it has 

persistent fluctuations. The DFIG is able to provide a considerable contribution to grid voltage support during 

short circuit periods. An improved reference current generation scheme for enhanced performance of a DFIG 

subjected to unbalanced grid voltage is proposed in this study. This study shows that minimizing the negative 

sequence current alone as a single RSC control target can be much more effective as it leads to the simultaneous 

control of electromagnetic torque and stator active  power.  
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