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Abstract: In this paper we propose a new configuration of the wind farm connecting with 

an electrical grid. The proposed Wind Energy Conversion System (WECS) is based on a 

two stages six-leg matrix converter using to drive a two Doubly Fed Induction Machines 

operating at different wind speeds. Each Doubly Fed Induction Generator (DFIG) is 

controlled through the rotor currents using the Finite Set Model Predictive Model (FS-

MBC). The proposed control method selects the optimal switching state of the converter 

that minimizes the cost function where it represents the desired behavior of the system.  

The optimal voltage vector is then applied to the output of the power converter. The most 

advantage of the proposed control is its simplicity in implementation, since the method 

avoids the use of any linear or nonlinear controllers except for the external speed loop and 

there is no need for any type of modulator such as in PWM or SVM modulation. A cost 

function is formulated according to desired performance such as regulation of the stator 

active and reactive powers of the DFIGs and reactive power in the filter side. The control 

algorithm selects and applies the optimal voltage vector to the DFIG rotor terminals. The 

supervision algorithm distributes the active and reactive power references in proportional 

way for each wind turbines. From a safety point, this algorithm provides each wind turbines 

still operate far from its limits. The performance of a six leg IMC in WECS chain is 

evaluated in term of a good tracking performance. 

 

 

Keywords: Predictive Direct Power Control, Wind Farm, Doubly Fed Induction Generator, 

Six Leg Tow Stage Matrix Converter, Cost Function. 

 

 

1 Introduction1 

ver the two last decades, wind energy conversion 

systems (WECS) have attracted more and more 

attention for maintaining the continuously growing 

energy needs of humanity. Wind energy systems using a 

doubly fed induction generator (DFIG) fed by a back to 

back converter is the most popular configuration due to 

the advantages of variable speed operation range and its 

four quadrants active and reactive power capabilities.  
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   Due to Indirect matrix converter’s inherent advantages 

(such as no DC-link capacitor, the bi-directional power 

flow control (the capability of regeneration), the 

sinusoidal input-output waveforms and adjustable input 

power factor), also it can be employed to build a multi-

drive system with multiple inverter stages 

(corresponding the usage!) [1-3]. 

   The traditional wind turbines/wind farms directly 

connected to the distribution grid do not have such high 

control capabilities. These wind farms produce 

maximum possible power in normal operation and 

disconnect in the case of grid faults. They work 

autonomously without any centralized control. This 

situation has challenged the researchers to orient there 

researches to the algorithms of supervision of the wind 

farms and their connection with the network. Several 

techniques for the control and supervision of wind farms 

are currently emerging. Such as the control of the active 

O 
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and reactive power [4,5], voltage control [6,7], 

frequency control [8] and the tolerance in relation to 

electrical grid faults. 

   The supervision algorithms are based on a 

proportional distribution of the active and reactive 

powers which are proposed in [9-11]. These algorithms 

are for purpose to distribute the production of the active 

and reactive power references for each wind turbines in 

proportional way, the algorithm taking a count a 

maximal reactive power capacity. 

   Among the two last decades, several control strategies 

for WECSs based DFIG have been reported in specialist 

literature starting from the basic idea that control does 

significantly improve all aspects of WECS and the most 

widely used techniques may be classified within the 

Field Oriented Control (FOC) techniques and the Direct 

Control techniques (DTC and DPC). 

   In FOC techniques, the rotor current is decomposed 

into direct component that controls the torque (the stator 

active power) and a quadrature component that 

commands the rotor flow (stator reactive power) and 

they are regulated separately with linear PI controllers. 

In  [12-14],  the block diagram of the power control of 

the DFIG incorporates a cascaded structure with four PI 

regulators, two PIs in the outer loops for stator active 

and reactive powers and two PIs in the inner rotor 

currents loops with also an additional PI loop for the 

speed. As a consequence, degradation in the dynamic 

performance is occurring due to time delays in the 

cascaded regulators and reduced robustness against 

model uncertainties. Simplified structures have been 

then proposed by eliminating sometimes inner current 

loops and sometimes the outer power loops but at least 

the control block contains for three PIs controllers. 

   Direct Control techniques that are originated from 

Direct Torque Control DTC for induction machines in 

[11-13] and Direct Self Control DSC in  [15] provide 

direct control of the machine’s torque reducing the 

complexity of the FOC control. These methods have 

been translated to control DFIG and are different from 

FOC in that they take into account the discrete nature of 

power converters and use a switching table to select the 

appropriate voltage vector to be applied on terminal 

machine. These techniques provide better transient 

torque control conditions rather than FOC without 

requiring neither current regulators nor coordinate 

transformations or any specific modulations like PWM 

or SVM for pulse generation since the PI regulators in 

FOC are eliminated and replaced by hysteresis 

comparators. However they still present some 

disadvantages compared to FOC such as the lack of 

direct current control, torque control difficulties at very 

low speeds and especially variable switching frequency 

behavior. 

   Since power converters have a discrete nature, FS-

MPC appears as an attractive alternative that offers a 

completely different and powerful approach to control 

power converters. Several advantages of this control 

method can be mentioned such as its fast-dynamic 

response; linear controllers in inner loops are not 

required, flexible method and good performance also 

the ability of implementation with standard commercial 

microprocessors. The method is based on the fact that a 

finite number of possible switching states can be 

generated by power converter. For the selection of the 

appropriate switching state to be applied to the system, a 

quality function must be defined and then evaluated for 

the predicted values on each sampling interval and the 

optimal switching state that minimizes the quality 

function is selected to be applied during the next 

sampling time [16,17]. 

   The present paper aims to present a dispatching of the 

active and reactive power between the wind farm and an 

electrical grid. The active and reactive powers 

references are distributed by the supervisory 

proportional algorithm taking into count the reactive 

power capability. A predictive control method is used to 

control simultaneously the DFIG rotor powers and the 

reactive power of the filter side without the use of 

neither linear controllers nor inner loops. Simulation 

results are presented to confirm the effectiveness of the 

predictive control method and the supervisory 

proportional algorithm. 

 

2 Modeling 

2.1 Wind Turbine Characteristics 

   The turbine allows converting the aerodynamic energy 

into mechanical energy. The wind speed v applied to the 

blades of the turbine causes its rotation, and creates 

mechanical power on the shaft of the turbine, 

symbolized Pt  given by [1]: 
 

  2 31
. , . . . .

2 iti p i i i iP C B R V     (1) 

 

where, ρ is the air density (kg/m3), R is the blade radius 

(in m), Cp is the performance coefficient of the turbine 

called also aerodynamic efficiency of the wind turbine 

which is a function of the pitch angle of rotor blades β 

(in degrees) and the tip-speed ratio λ , v is the wind 

speed in m/s.  

   The tip-speed ratio λ is given by: 
 

.ti i

i

i

R

v



   (2) 

 

Ωt is the wind turbine speed (rad/s). The performance 

coefficient  ,
ip i iC B  has a theoretical limit, called 

the Betz limit, equal to 0.593 and which is never 

achieved in practice. In this work we used an 

approximate expression of the power coefficient as a 

function of the relative speed λi and the pitch angle of 

the blades βi [18]: 
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   The coefficient of power of a wind turbine is a 

measurement of how efficiently the wind turbine 

converts the energy in the wind into electricity 

Then the aerodynamic torque is given by: 
 

  3 2  ,
2 i

ti

ti p i i i i

ti i

P
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  (4) 

 

   The Cp (λ,β) characteristic (3) is illustrated in Fig. 1 

where it shows the aerodynamic efficiency of the first 

turbine versus the tip speed ratio λ for different values 

of the pitch angle (β).  In this figure, the characteristic 

of the power coefficient (Cp) in function of the tip speed 

ratio (λ) is varied with the variation in pitch angle (B). 

At is clear, for each characteristics there is one point 

represent the maximal power corresponding optimal tip 

speed ration    (λ opt). 

 

2.2 DFIG Modeling  

   In order to obtain a decoupled active and reactive 

stator power control, we have chosen a two-phases 

reference frame dq linked to the rotating stator field. 

And by placing the stator flux vector (Ψs) on the d axis. 

Also on supposing, the stator resistance Rs negligible 

compared to the high stator reactance for the medium 

and high level power [19,20]:       
 

 
1

1

dri

dri ri dri i s ri qri

ri

i

qri ri qri i sqri

si

ri

i s ri dri

di
v R i s w L i

dt L

M
v R i s vdi

L
dt L

s w L i







  

 
  











 







  (5) 

 

where (vdr, vqr) are rotor voltage components, (idr,iqr) are 

rotor current components, (Rr, Lr, Lm) are rotor 

resistance, rotor inductance and mutual inductance 

respectively.  

σ = 1-M2/(LsLr): The dispersion coefficient of the DFIG; 

ws: The stator angular frequency (It is the same angular 

frequency of the grid). 

si: The rotor slip. 

i:  This subscript is represent the number of the DFIG. 

The expressions of stator active and reactive powers are 

then given by: 
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Fig. 1 3D plot of power coefficient Cp (λ,β). 
 

2.3 Mathematical Model of a Two Stage Six Leg 

Matrix Converter  

   The WECS based on a DFIGs feeding bay a SL-TS-

MC topology is shown in Fig. 2. It consists of a 

cascaded bidirectional controlled rectification stage and 

a tow voltage source inversion stages through a dc-link 

voltage without energy storage element. 

   The converter synthesizes a positive voltage in the dc-

link by selecting a switching state in the rectifier that 

connects one phase to the point P and the other phase to 

the point N. In addition, the matrix converter includes a 

RLC filter in the input side which is needed to prevent 

over voltages and to provide filtering of the high 

frequency components of the input currents produced by 

the commutations and the inductive nature of the 

load [21]. The main advantages of this topology are: 

 Reduces the system cost (reduce a number of legs 

compared with a back to back three levels 

converters and no capacitance bank); 

 Reduces weight of the system; 

 Save space (the space of the capacitance bank for a 

medium and high power systems it is important). 

In the same time the SL-TS-MC save a same benefits to 

the indirect and direct matrix converter, as shown in 

following point [21]: 

 Adjustable input displacement factor, irrespective of 

the load; 

 The capability of regeneration (Four-quadrant 

operation); 

 High quality input and output waveforms; 

 The lack of bulky and limited lifetime energy 

storage components, such as electrolytic capacitors. 

   The Table 1 shows a comparison between the 

proposed topology, back-to-back three-level converter 

and an indirect matrix converter. In order to control a 

two DFIGs we must using a two converters Back to 

back three levels or indirect matrix converter (so the 

number of the switches is multiplied by 2. Also, the 

number of the Dc-link in case of B2B-3L converter is 

product with 2). But with a six leg tow stage matrix 

converter no Dc-link banks and the number of the semi-

conductor is reduced (so the global cost of the system is  
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Fig. 2 The proposed Studied Topology of WECS based on a SL-TS-MC. 
 

Table 1 Comparison between the proposed structure and back-to-back three-level converter and indirect matrix converter. 

Parameters B2B-3L IMC SL-TS-MC 

Number of IGBT 24 18 24 

Number of diodes 36 18 24 

DC-bus capacitor  2 0 0 

Output phase-to-phase voltage level 3 3 6 

Input power factor controllability Yes Yes Yes 

Four quadrant operation No Yes Yes 

 

reduced). 

   The dc-link voltage Vdc is synthesized by the input 

voltages Vi = [via vib vic]T and the switching states as 

follow [1,2]: 
 

 1 4 3 6 5 2      .dc r r r r r r iV S S S S S S V      (7) 

where Sr1….. Sr6  are the switching states of the rectifier 

stage. 

   The input currents ii = [iia  iib  iic]T are also given as: 

1 4
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.

r r
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   The dc-link current idc1 is determined by the switching 

states of the inverter stage Si11 … Si16, and the output 

current io1 =[iar1 ibr1 icr1]T for idc1 and Si21 … Si26 and the 

output current io2 =[iar2 ibr2 icr2]T for idc2 as follow: 
 

 1 11 13 15 1      .dc i i i oi S S S i   (9) 

 2 21 23 25 2      .dc i i i oi S S S i   (10) 

1 2dc dc dci i i    (11) 
 

The output voltages Vo  are determined by the switching 

states of the inverter stage and the dc-link voltage Vdc 

as [21]: 
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  (12) 

 

   For a SL-TS-MC topology, there are nine valid 

switching states for the rectifier stage and eight valid 

switching states for the first inverter stage as the second 

inverter stage. To have a positive DC-link voltage, the 

nine rectifier states reduce to only three valid states in 

every sampling time [1,2]. Then, the total number of 

valid states of the converter with this restriction is 

3×8×8=192. 

 

3 Control Strategy 

   Several control algorithms of the WECS have been 

reported recently through the literature [4-12], whether 

for a wind system feeding an isolated load, or the 

network.  

   Generally, the field oriented control (FOC) concept of 

the DFIG is based on stator active-reactive power 

control, however this solution is suitable only when the 

machine operates in normal regime, but when the grid is 

affected by disturbances and faults which is not 

considered in this study, the measure of stator powers is 

not appropriate, so the rotor currents are chosen to be 

directly controlled.  

   The rotor currents references can be expressed by: 

* *s

qr s

s

L
i P

MV
    (13) 

* *s s

dr s

s

L
i Q

M MV


    (14) 

 

Usually, the stator reactive power 
*

sQ is set to 0. 

 

4 Predictive Control 

   Recently, the finite-control set model predictive 

control (FCS-MPC) has emerged as a simple and 

powerful tool to control the power converters and 

drives. This method offers a fast dynamic response and 

the ability to include nonlinearities and constraints in 

the design of the controller. 

   Table 2 shows the comparison between a linear 

control with PI regulator and SVM, and MPC. The 

MPC is a simple control algorithm. It is implementation 

on a digital platform with a high-performance operation. 

The controller design of the MPC is based on the cost 

function where we include many objectives of control 

(like the active, reactive power and the balancing 

voltage of the three level back-to-back converter). 

Compared with PI regulator is very difficult to control 

the balancing voltage. Also, we can reduce the 

switching frequency with the MPC when we added this 

objective in the cost function. 

 

4.1 Prediction of the Rotor Currents 

   The predicted values of the rotor current components 

are used to evaluate a cost function F that minimizes the 

absolute error between predicted values and their 

references [23-25]. Assuming that it is possible to 

define a first order approximation for the derivatives 

due to the first order nature of the state equations of 

DFIG model, we can write that: 

 

 
   o s o

s

f x T f x
f x

T


 
   (15) 

 

where Ts is the sampling period. 

   If we applied this equation on the dq rotor current 

component as: 

 
Table 2 Comparison of linear control with PI regulator and SVM, and MPC [22]. 

Description Linear control MPC 

Model Liner load Model for PI & Converter 

Model for SVM 

Discrete-Time (DT) Model of Complete System 

Controller Design PI Adjustment + Modulator Design Cost function Definition 

Switching Frequency Fixed Variable (but controllable) 

Multivariable Coupled Decoupled 

Constraints Inclusion Not possible Easy to included 

Complexity of Concept Medium with SVM Simple and Intuitive 

Steady-State Performance Good in dq frame Good in abc, αβ, and dq frames 

Transient Performance Moderate Excellent 

Computational Burden Medium with SVM High 
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   The predictions of relations (5) for rotor currents are 

given by: 
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where:  

vdr(k) and vqr(k) are the output voltage of the inverter 

applied on the rotor of the DFIG in dq reference; 

idr(k) and iqr(k)  are the direct and quadrature  current 

rotor components in kth sampling instant; 

s is the machine slip; 

(Rr, Lr, Lm) are rotor resistance, rotor inductance and 

mutual inductance respectively; 

σ = 1-M2/(LsLr): The dispersion coefficient of the DFIG; 

ws  : the stator angular frequency. 

 

4.2 Prediction of the Input Reactive Power 

   The RLC input filter model can be described by the 

following continuous-times equations [24-26]: 
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where Lf, Rf and Cf are the inductance, resistance and 

capacitance of the line filter respectively, 

vg = [vga vgb vgc]T is the grid voltage, if = [ifa ifb ifc]T is the 

filter current, vij = [via vib vic]T is the input voltage 

converter, iej = [ieA ieB ieC]T is the input current converter. 

Where j represented the number of the filter correspond 

of the 1, 2 or 3 two stage six-leg IMC. The filter input 

side can be represented by state space model as: 
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   A discrete time form model of the input side can be 

then used to estimate the next value of the input current 

considering the voltages and currents measurements at 

the kth sampling time. The discrete-time state space 

model is determined as: 
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   Finally, we compute the capacitance voltage vi and the 

grid current ig by the following relations: 
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   The input reactive power Qgj that flows between the 

grid and the rotor via the two stages six leg IMC 

converter can be predicted based on predictions of the 

grid voltage and the grid current as [25-27]: 
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4.3 Cost Function Definition 

   The quality function is defined to satisfy the dynamic 

performance of the control system. This quality function 

is computed every sampling time for each possible 

commutation state of the converter to select the one 

with the smallest error in order to be applied at the 

beginning of the next sampling period.  

Due to the flexibility of the FS-MPC, multiple 

objectives can be achieved at the same time by adding 

more functions in the global cost function F. The control 

objectives of the proposed control method are:  

 Regulation of the stator active and reactive powers 

(Ps, Qs) for both generator (generator one and two 

of each two stage six leg IMC), ensuring the 

tracking performance. 

 Minimization of the reactive power (Qg) transited 

between the rotor and the grid via the converter to 

ensure a unity power factor in the grid side. 

For these two objectives are summarized in the cost 

function F as follows: 
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where λQf is weighting factor of the input reactive 

power, i is the number of generator of each sub-system 

(i = 1,2), j  is the number of the filter (j=1, 2 and 3). 

   In the whole system there are a three cost functions in 

order to control three converters, each cost function 

contain the absolute error between the reference and 

predicted active/reactive power for the first DFIG and 

the absolute error between the reference and predicted 

active/reactive power for the second DFIG, also the 

absolute error between the reference and predicted value 

of the reactive power of the filter is included. 

   The proposed control scheme for a two DFIGs fed by 

an indirect matrix converter with six leg is detailed in 

Fig. 3. The objective of this scheme is to control the 

stator active and reactive powers of each DFIG and the 

reactive power of the filter side. Where the references 

are define by a network electrical management. To 

achieve this, the model of each machine and the indirect 

matrix converter are used to predict the powers. Once 

the future values of stator active and reactive powers of 

the each DFIG are determined for each valid switching 

state, all the possible states are evaluated in terms of 

cost. The state that generates the lowest value of the 

cost function is selected for application in the next 

sampling instant Ts. 

 

5 Supervision of the Active and Reactive Powers of 

a Wind Farm 

5.1 The Unit of Central Supervision of the Farm  

   The main objective of the unity of central supervision 

of the wind farm is the control of total active and 

reactive powers of the farm according to a production 

plan called each time by the network 

manager [11,12,28]. On the one hand, this unit receives 

power demand (Pwf_ref, Qwf_ref) of network manager. On 

the other hand, it sends to the electrical network the 

information on the maximum capacity of production 

power (Pwf_max, Qwf_max), where the production capacity 

of the active power of the farm is evaluated by summing 

all maximum active power available at each turbine of 

the wind farm. 
 

_ max _ max_

1

n

wf wg i

i

P P


   (24) 

 

Similarly, the production capacity of the reactive power 

of the farm is estimated by summing all maximum 

reactive power that can produce each turbine of the 

wind farm. 
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Q Q


   (25) 

 

   By adopting the algorithm of proportional distribution, 

the reference powers for each wind turbine (Pwg_ref_i, 

Qwg_ref_i) are calculated using (26) and (27). These will 

be sent in real time to the local supervision of each 

turbine units. 
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Fig. 3 Proposed control scheme for the two DFIGs fed by an indirect matrix converter. 
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5.2 Local Supervisory Controller Unit of a Wind 

Generator 

   The Algorithm of local supervision is proposed to 

distribute active and reactive power between wind 

generators [13]. The mains objectives of this algorithm 

are: 

 Distribute the active and reactive powers in 

proportional way and do not cause the saturation of 

some wind turbines while the others are able to 

provide more active or reactive power. 

 From the safety aspect, the algorithm ensures that 

each wind generator will work far enough from the 

limit of reactive power generation. 
 

6 Simulation Results 

   The overall structure of a wind farm based on six leg 

indirect matrix converters connected to the electric 

network is shown in Fig. 4 (wind farm with 10 MW). It 

consist of six doubly fed induction generators with same 

nominal power 2 MW whose parameters are given in 

the Table 2, each rotor of the DFIGs assembly with 

wind turbine via a gear box, each turbine received 

different variable wind speed profile. The other side of 

the rotor connected to only one inverter stage in order to 

control the power flow by controlling the rotor currents. 

In other side of the converter, the rectifier stage includes 

an RLC filter at the input, which is necessary to prevent 

over voltages caused by the high frequency switching of 

the input stream produced by the switching and 

inductive nature of the load. The proposed predictive 

control and supervisory algorithm for WECS of Fig. 4 is 

tested in MATLAB environment with a sampling time 

of 10 μs. 

 
   The product active and reactive powers by the wind 

farm are illustrated by Fig. 8 in the left and in the right 

respectively, for a reactive power reference settled to 

0 VAR before 3.2 s and -2.5e5 and -7.5e5 VAR after 

3.2 s. The tracking performance shows high dynamic 

performance for both stator powers since 
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Fig. 4 Proposed control scheme for the two DFIGs fed by an indirect matrix converter. 
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the powers are perfectly decoupled and track their 

references accurately and precisely. Also the reactive 

power is achieved with good dynamic performance as 

shows in Figs. 9 and 10 tacking into count the capability 

of the wind generator and the power converter.  As a 

consequence, the filter current shown in Fig. 12 appears 

highly sinusoidal and is achieved in opposite where the 

reactive power of the wind farm set to 0 or different in 

phase with the grid voltage when the reactive power set 

the negative value (Qwf < 0) corresponding the 

functioning of the wind generator. 

   In Fig. 11, we illustrate the rotor line currents versus 

the wind speed profile for both sub synchronous and 

super synchronous regimes. 
 

   Table 3 Simulation parameter of the WECS. 

Variables Description Simulation Values 

Source   

Vs RMS supply stator phase voltage 690 (V) 

fs Supply Frequency 50 (Hz) 

Input Filter   

Lf Input Filter Inductance 400 (μH) 

Cf Input Filter Capacitance 120 (μF) 

Rf Input Filter Resistance 0.5 (Ω) 

DFIG   

Rf Rotor Resistance 54.44 (mΩ) 

Rs Stator Resistance 4.45 (mΩ) 

Lm Mutual Inductance 4.41 (mH) 

Lfs The Leakage Stator Inductance 134 (μH) 

Lfr The Leakage rotor Inductance 1.6 (mH) 

m The Transformation Ratio of Rotor/Stator 3.33 

p Number of the Generator Pair pole 2 

Turbine   

R Length of a Blade 35 (m) 

G Gear Box Coefficient 80 

Cp_max Maximum Value of the Power Coefficient 0.35 

λopt Optimal Value of the Tip Speed Ratio 7.07 

Control   

Ts Sample Time 10 (μs) 
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Fig. 5 The wind speed profiles for each wind turbine. 
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Fig. 6 Generators speeds. Fig. 7 Turbines speeds. 
 



Active and Reactive Power Management of Wind Farm Based on 

a Six Leg Tow Stage Matrix Converter Controlled by a Predictive 

Direct Power Controller 

… S. Chikha 
 

Iranian Journal of Electrical & Electronic Engineering, Vol. 14, No. 3, September 2018 254 

 

0 1 2 3 4 5 6 7 8 9 10
-12

-10

-8

-6

-4

-2

0

x 10
6

Time [s]

A
c
ti

v
e
 p

o
w

e
r
 o

f 
th

e
 w

in
d

 f
a

r
m

 [
W

]

 

 

P
wf-mes

P
wf-ref

MPPTMPPT Delta Fault FaultMPPTMPPT Delta

 
0 1 2 3 4 5 6 7 8 9 10

-2.5

-2

-1.5

-1

-0.5

0

0.5
x 10

6

Time [s]

Q
w

f 
[V

A
R

]

 

 

Qwf-mes

Qwf-ref

Qwf-max

 
(a) (b) 

Fig. 8 Powers product by wind farm: a) Active power and b) reactive power. 
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Fig. 9 The active power product by each turbine. 
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Fig. 10 The reactive power product by each turbine. 
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Fig. 11 The reactive power product by the filter side. 
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Fig. 12 Rotor currents versus speed generator variations. 
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Fig. 13 Filter current: a) Qwf  = 0 and b) Qwf  < 0. 
 

   The wind farm functioning with three modes of 

control powers. First, the farm operates in “MPPT” 

mode to provide a maximum active power to the grid. 

Next, the control mode “reserve power” is determined 

by the network manager in order to participate the farm, 

the frequency adjustment if it deviates from its value 

(50 Hz). Finally, an unexpected mode called “default” 

mode, which simulates a failure in the power grid is 

occurred. During the first two modes, the active powers 

supplied by wind turbines, are subject to the control 

laws corresponding to each of these modes. However, 

the management of reactive is governed by proportional 

distribution algorithm to distribute the reactive power 

on three wind farm. When a fault occurring on the 

network, the stator of the DFIG wind turbines remain 

connected to the network by absorbing active and 

reactive power, while the rotor is short-circuited by the 

crow-bar. In this case, the wind turbines do not 

participate in the provision of the reactive power. 

 

7 Conclusions 

   The paper presents a predictive direct power control 

of wind energy conversion system using a DFIG 

machine feeding by a six leg indirect matrix converter. 

The flexibility of predictive control strategy allows the 

tracking of the references of each sub-system (active 

and reactive power of a tow DFIGs and the reactive 

power in the filter side) with good performance and 

high effectiveness. The predictive algorithm avoids the 

use of any linear or nonlinear controllers in inner loops 

except for the external speed loop. The control scheme 

is simple and extremely powerful since it uses a discrete 

model of the converter to predict the behavior of the 

system. It provides fast dynamic response for the power 

references where the network manager changes the 

control mode. The optimal suited converter switching 

state is obtained from the 192 possible combinations by 

considering a cost function that includes the power 

errors. The supervisory proportional algorithm is used to 

ensure that each wind generator works far enough from 

its maximum power production capability. 

   Simulation results shows an accurate and precise 

tracking performance; The FS-MPC method shows that 

multiple objectives can be obtained simultaneously by 

adding more terms in the global cost function. Also 

supervisory proportional algorithm allows a good 

distribution of reactive power reference taking into 

account the reactive power capability. 
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