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Abstract – This paper presents the study and use by simulating the fuzzy logic control of asynchronous 

generator dual fuel in the production of electrical energy that the .for I prepared a study of the wind system and 

a model of the wind turbine was established by following the study and modeling of doubly fed asynchronous. 

Two types of vector control have been the subject of study in this work for independent control of active and 

reactive power: the direct and indirect control .la fuzzy PI control is introduced to increase the robustness of 

markers vis-à-screw parametric variation of the machine in the simulation results obtained were compared to the 

validated work articles cited in the bibliography. 
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I. INTRODUCTION 
Electrical energy is a key factor in the development and evolution of human societies as it is on the plane to 

improved living conditions on the development of industrial activities. It has become a form of vital energy 

through its flexibility and multiple business areas or she is expected to play a role more important.ces modes of 

production and the means of distribution partners are brought to undergo profound changes in the coming 

decades. [1] 

Production of renewable energy has been extensively developed in recent years. Indeed, the modes of 

production based on the transformation of renewable energy for example wind, are expected to be increasingly 

used in the context of sustainable development. [2]  

Wind power appears clearly prominently, not to replace conventional sources, but as nuclear energy. [3]  

This paper describes a study on the use of asynchronous tandem pilot through the power rotor sizes, 

integrated system in a wind machine.  

The goal in this work is to provide those who follow instructions perfectly thanks to the fuzzy logic control 

[4,5,6,7] and reactive power. study the system isilluste illustrated   

 
fig.1. diagram of the system studied [8] 

 

II. Modeling system: 
A- Modeling of the wind turbine: 

The power produced by the Pt éolenne expressed as following:       
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Be defined by the power coefficient based on the ratio and the angle of the blades in response [11]           

λc6+exp λi
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with: c1=0.5176, c2=116, c3=0.4, c4=5, c5=21, c6=0.0068 

when λi  is given by the following relationship: 
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B. MADA model in the reference Park: 

To apply a command on the machine it is necessary to give its mathematical model equation of voltages: 

the stator 

φdsωs-
dt
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                                                                                                                                (6) 

the rotor 
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Equation flows the stator 

IqrLm+IqsLs=φqs

IdrLm+IdsLs=φds
                                                                                                                                           (8) 

the rotor 

 

IqsLm+IqrLr=φqr

IdsLm+IdrLr=φdr
                                                                                                                                             (9) 

mechanical torque and the mechanical equation are given by the following relationship: 
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dt
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III. independent control of Active and Reactive Powers: 
To easily control the production of electricity from wind, we will achieve independent control of active and 

reactive stator flux orientation of powers principle is to align along the axis of the rotating stator flux reference 

was therefore 0=φqs  and consequently φs=φds  the equations (8) flow becomes: 

IqrLm+IqsLs=0

IdrLm+IdsLs=φds
                                                                                                                                             (10) 

if we assume that the grid is stable, this constant driving stator flux. Moreover, the stator resistance can be 

neglected since it is a hypothesis for used in wind generators. hence considerations is obtained [12]: 

0=Vqs , Vs=Vds  et 
ωs

Vs
=φs                                                                                                                             (11) 

Using equation (11), the link can be established between the stator and rotor currents: 

IqrLs

Lm=Iqs

Ls

φs
+IdrLs

Lm=Ids
                                                                                                                                              (12) 

In the landmark Park, the stator active and reactive powers are written as following: 

IqsVds+IdsVqs=Qs

IqsVqs+IdsVds=Ps
                                                                                                                                         (13) 

If we apply the simplifying assumption we obtain the equations of power and rotor voltages: 



Independent Control of Active And Reactive Powers  From DFIG By Logic Fuzzy 

  www.ijres.org                                                                40 | Page 

ωsLs

V2
s

+Idr
Ls

Lm
Vs=Qs

IqrLs

Lm
Vs=Ps

                                                                                                                                      (14) 

Ls

VsLm
g+Idr)

Ls

L2
m

Lr(ωsg

Idrdt

d
)

Ls

L2
m

Lr(+IdrRr=Vqr

Idrdt

d
)

Ls

L2
m

Lr(+IdrRr=Vdr

                                                                                                                           (15) 

Equations (13) (14) (15) allow us to establish the block diagram of the MADA to regulate: 

 

 
Fig.V.1 MADA block diagram regulate 

 

IV. synthesis of controllers 
A. synthesizing a controller PI: 

      He figure (3) show a closed loop system corrected by a PI controller 

 

 
Fig. (3). PI controlled by a system 

 

 

He transfer function of the open loop incorporating presence of regulators is: 
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We choose the method of compensation of poles for the synthesis of the controller to eliminate the zero of 

the transfer function of this leads us to the following equation: 
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If the compensation is performed, one obtains the transfer function in open loop as follows: 
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Which give us close loop: 

H(p) =
pτr+1

1
 

whith: 
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: he response time of the system that we set the order of 10ms. 

We can now express sheaths correction based on the settings of the machines and the response time 
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V. Fuzzy control of active and reactive power of the DFIG 
As we said in the previous paragraph we keep direct control by replacing regulators Proportional-Integral 

(PI) by more robust fuzzy controllers in the loop of power. 

 nference rules for determining the behavior of the fuzzy controller should thus include intermediate steps 

that allow him to pass real variables to the fuzzy variables and vice versa; these are the steps of fuzzification and 

defuzzification (see Figure .4). 

 

 

 

 

 

 

 

 

 

 

 

 

Tab.  Matrix inference of fuzzy controller. 

 

 
Fig.4. llustration of internal steps of fuzzy regulation. 

ui 
ei(w) 

PB PM PS ZE NS NM NB 

e(w) 

NB ZE NS NM NB NB NB NB 

NM PS ZE NS NM NB NB NB 

NS PM PS ZE NS NM NB NB 

ZE PB PM PS ZE NS NM NB 

PS PB PB PM PS ZE NS NB 

PM PB PB PB PM PS ZE NS 

PB PB PB PB PB PM PS ZE 
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For membership functions, it has chosen for the three variable triangular shapes as shown in the following 

figure: 

 
Fig.5. Entered and output membership functions of active power 

 

He establishment of rules binding the outputs to the inputs, called the Fuzzy Inference. 

 

VI. Résultats des Simulation: 
The simulation was done on the SIMULINK / MATLAB to perform the control environment tested. We 

therefore subjected the system to levels of active and reactive power in order to observe the behavior of its 

regulation. 

Teste contrôle directe:  
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fig.VII.1 Simulation results direct control 

 

 
fig.VII.2 Simulation results by fuzzy logic control 
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VII. Conclusion: 
In direct control, we conducted a synthesis of the PI controller and compare its performance in monitoring 

set, to variations of the parameters of the machine. The controller was the most effective for direct control, the 

model used to calculate the controller is simplified and even if the static accuracy is better, the transient 

performance of the controller are less.  

To improve the strength of the direct control vis-a-vis the variations parameter of the machine, a blur 

synthesizing a controller is proposed. our apply a command to the active and reactive power it gives a good 

result. The major problem for controlling the power of the wind turbine asynchronous dual fuel and stator flux 

oriented is the determination of controller parameters, since this is usually done by trial and error.  

Simulation results obtained show good performance and high robustness to parametric variations contrary 

to the results given by the PI controller. Parameters of wind system 
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