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Abstract- Today, the use of the multiphase machine is an 
interesting choice for demanding electrical drive 
applications in terms of vibration or acoustic discretion. 
This machine becomes in recent years an adequate solution 
for wind energy conversion systems in view of all the 
advantages of this machine. The increase in the number of 
phases implies an increase in the possibility of degraded 
operation while preserving an acceptable torque quality 
which guarantees an excellent service continuity of the 
wind conversion systems. This paper presents a simulation 
study of a wind power system based on the six-phase SCIG 
generator with a rated power of 149.2 kW. The grid part is 
controlled by a three-level NPC inverter. The part of the 
network is controlled by a three-level inverter of the NPC 
type. The simulation results showed the effectiveness of PI 
regulator in the healthy case of the machine. However, it 
has a weakness against unbalance in the machine which 
can be improved by more robust regulators.  

 
Keywords: Matrix Converter, Double Star Asynchronous 
Machine, Wind Turbine, Intelligent Control, Predictive 
Control, Lyapunov Stability. 

 
1. INTRODUCTION 

In the recent year, multiphase machines are the most 
adopted solutions in the field of wind power conversion in 
the presence of supply phase faults. In addition, these 
machines are used for high power applications operating 
as a generator.   In recent decades, electrical energy has 
become one of the most important factors in the daily life 
of human beings, and as a result, worldwide consumption 
is constantly increasing due to the many areas of activity 
and daily needs the require electricity. Much of this energy 
comes from fossil fuels, causing environmental problems. 
For the sustainable development, control and development 
of renewable energies have become one of the most 
important areas of research, in particular wind energy, 
which has evolved enormously in recent years [1]. Several 
works based on multiphase machines have been carried out 
in the recent literature [2-7]. C. Kalaivani and all presents 
a study of the performance of a seven-phase induction 

generator for various operating conditions. The simulation 
model is developed in MATLAB/SIMULINK. Advanced 
control is applied to the proposed variable speed 
Asymmetrical Six-Phase Induction Generator (ASIG) for 
a Wind Energy Conversion System (WECS) is grid-
connected [3, 4].  

Steady-state modelling with experimental analyses of 
a six-phase self-excited generator were discussed in [5].  
Reference [6] presents a study on the evaluation of 
temperature and losses of multi-phase induction generator 
for electric vehicle applications. A transformer less study 
of a WECS system based on a twelve-phase generator has 
been proposed in [7]. For high power variable speed 
systems, the six-phase asynchronous generator can be an 
interesting solution. A stand-alone PWM (Pulse Width 
Modulation) inverter is a static converter that transforms 
energy from a DC source into variable frequency AC 
energy.  The sinus-triangle PWM is realized by comparing 
a low frequency modulating wave (reference voltage) to a 
high frequency carrier wave of triangular shape. The 
switching times are determined by the intersection points 
between the carrier and the modulating wave. The 
switching frequency of the switches is fixed by the carrier.  

The objective of this paper is to study the behavior of 
a six-phase asynchronous generator of power 149.2kW 
connected with the distribution network. The generator is 
controlled by the rotor flux-oriented control. After the 
introduction the article is organized by: the second section 
represents a description of the global system (power 
circuit). The modeling and the control blocks concerning 
the two converters on the generator side have been studied 
in section 3. In the same context, the control of the network 
side converter is exposed in the same section. Section 4 
shows the discussions and comments on the results 
obtained by MATLAB/SIMULINK. We end with section 
5 which is devoted to the conclusion of this study and the 
exposition of some research perspectives. 

 
2. DESCRIPTIONOF THE SYSTEM 

A six-phase asynchronous generator is fed by two 
three-phase inverters (Figure 1).
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Figure 1. Global circuit 
 

Each phase is thus supplied by its own inverter, which 
allows operation in degraded mode in the event of a power 
component or winding fault. The system is connected with 
the grid by a three-level inverter of NPC type to ensure 
power transfer with satisfied energy quality. The six-phase 
generator is driven by a wind turbine with three blades of 
radius R and are controlled by a wedge angle orientation 
system β to protect the system in the case of high wind 
speeds the turbine power is given by [8-12]:  

 ( ) 2 31
2t pP = ×C λ,β R vρπ  (1) 

where, Pt is the turbine's mechanical power, while β [o] is 
a symbol for the blades' pitch angle. The wind turbine's 
aerodynamic efficiency is described by the power 
coefficient Cp. One of the fundamental equations used to 
model Cp, a function of the blade's pitch angleβ and speed 
ratio λ, can be written as follows [13]: 

( )
21

116, 0.51763 0.4 5 0.006795i
p

i
C e λα β β λ

λ

−
 

= − − + 
 

 (2) 

3
1 1 0.035

0.08 1i
= -

λ λ β β+ +
 (3) 

where,  
tΩ R=
v

λ  (4) 

where, tΩ  [rad/s] signifies mechanical speed of turbine. 
 

3. CONTROLOFTHEPROPOSEDSYYSTEM 
 

3.1. Converter Control on the Generator Side  
To study the control of such an electric machine, it is 

necessary to know the behavior of the machine in transient 
regime (mathematical model). The modeling of a 
multiphase machine with a sinusoidal distribution of its 
flux is usually done by changing the reference frame in the 
rotor axis. This method called Park transformation which 
is already used for three-phase machines is adapted 
according to the number of phases of the machine. Since 
many machine speed/torque controllers use this reference 
frame in their control algorithm, keeping this reference 
frame in the case of multiphase machines allows the 
controller to be adapted relatively easily (from three 
phases to n phases) [14-15]. The six-phase asynchronous 
generator consists of a stator carrying two identical three-
phase windings offset from each other by an electrical 
angle α=30° and a squirrel cage rotor. Figure 2 
schematically represents the windings of this machine in 
the park frame of reference. The angles rθ and ( )rθ α−
represent the position of the rotor (phase ar) relative to star 
1 (phase as1) and star 2 (phase as2), respectively. The 
quantities relative to the two stars (1and 2) will be noted 
by the indices 1 and 2, respectively. 
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Figure 2. Representation of the six-phase machine in Park's reference frame 
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The systems of differential equations are: 

( )

( )

1 1 1 1 1

1 1 1 1 1

2 1 2 2 2

2 1 2 2 2

=0

= 0

d d d s q

q q q s d

d d d s q

q q d s q

s rdr qrr dr dr

sl

qr r qr qr s r dr

sl

dv = R i + φ +ωdt
dv =R i + φ +ω φdt
dv =R i + φ +ω φdt
dv =R i + φ +ω φdt

dv =R i +
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dv = R i +
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ϕ

ϕ ω ω ϕ
ω

ϕ ω ω ϕ
ω

− −

− −





 (5) 

where, 1dv  and 1qv , 1di and 1qi , 1dφ and 1qφ are 
respectively the voltages, currents and fluxes of star 1 in 
the Park reference frame ( ),d q , 1R  and 2R are 
respectively the resistances of star 1 and 2, rR is the 
resistance of the rotor, 2dv  and 2qv , 2di and 2qi , 2dφ and 

2qφ are respectively the voltages, currents and fluxes of 
star 2 in the Park reference frame (d, q).                                                                                                                                                            

sω , rω and slω are respectively the stator, rotor and slip 
electrical rotation speeds. System of magnetic equations: 
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ϕ
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 (6) 

where, L1, L2, Lr, and Lm, are respectively the inductances 
of the stator stars 1 and 2, of the rotor and mutual between 
stator/rotor with: 

      , , s sr r
s r sl

d dd d=
dt dt dt dt
θ θθ θ

ω ω ω= = −  (7) 

The electromagnetic torque of the generator is given 
by: 

( ) ( )1 2 1 2
3
2 2

m
em q q dr d d qr

r

LpT = i +i φ i +i φ
L

 −   (8) 

where, p is the number of pole pairs. The control of the 
six-phase asynchronous generator by flux orientation 
consists in regulating the flux by a component of the 
current and the torque by the other component. For this, it 
is necessary to choose a control law and a system of axes 
ensuring the decoupling of the flux and the torque, 
knowing that the expression of the electromagnetic torque 
(8) is a function of the stator currents and the rotor fluxes. 
However, by choosing the orientation of the rotor flux 
along the d-axis ( rd r= and 0rq = ), the form of the 
electromagnetic torque is as follows [16-20]: 

( )1 2
2
3 2

m
em q q dr

r

LpT = i i
L

ϕ +   (9)    

Using compensation control, the generator voltages are: 
* *

1 1 1 1 1 1

* *
2 2 2 2 2 2

,

,
d d r d c q q r q c

d d r d c q q r q c

v v v v v v

v v v v v v

= − = −

= − = −
 (10) 

Such as control voltages are: 
1 1 1 1 1 1 1 1 1 1

2 2 2 2 2 2 2 2 2 2

,

,
d r d d q r q q

d r d d q r q q

v R i L si v R i L si

v R i L si v R i L si

= + = +

= + = +
 (11) 

Thus, the compensation voltages: 

( ) ( )
( ) ( )

* * * * *
1 1 1 1 1 1

* * * * *
2 2 2 2 2 2

,

,

d c s q r r sl q c s d r

d c s q r r sl q c s d r

v L i v L i

v L i v L i

ω τ ϕ ω ω ϕ

ω τ ϕ ω ω ϕ

= + = +

= + = +
 (12) 

where, ds
dt

=   is the Laplace operator and r
r

r

L
R

τ =  is the 

time constant finally the rotor speed Ωr is given by:  

 r
r em t

dJ f T T
dt
Ω

+ Ω = −  (13) 

where, J is the inertia and f  is the friction so tT  is the 
torque of the turbine.
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Figure 3. Schematic representation of the FOC command 
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The rotor speed of the electric field can be obtained by 
using the following equation: 

r r= pω ω  (14) 
After orientation of the rotor flux towards the direct 

axis (d), the slip speed becomes [21]: 
1 2q qm

sl
r r

i iL
ω

τ ϕ
+  

=   
  

                                                 (15) 

With the gain 1k is given by: 

1
2
2 3

r

m

Lpk
L

=                                                                (16) 

We use six PI controllers as shown in Figure 3 to the 
implementation of rotor flux-oriented control. External PI 
controllers are used to control speed and flux control, 
which generate reference currents *

1,2di and *
1,2qi  (knowing 

that * *
1 2d di i=  and * *

1 2q qi i=  ) 
 

3.2. Control of The Inverter on The Mains Side 
The model in the park frame is given by the following 

Equation: 

1
g

g
dg g dg dg id

qg g qg qg iqg
g

g

R
i L i v vd
i R i v vdt L

L

ω

ω

 
− 

−      = +           −      − 
 

 (17) 

where, gR and gL  are respectively the resistance and the 

leakage inductance of the network side transformer, dgv

and qgv  are the network voltages, and idv  and iqv  are the 
inverter voltages.  

Using compensation decoupling, the inverter voltages 
are written as:   

1

1

id id id

iq iq iq

v e v
v e e

= +
 = +

 (18) 

With order terms are: 
dg

id g

qg
iq g

di
v L

dt
di

v L
dt


=


 =

 (19) 

And the compensation terms are: 
id g dg g g qg dg

iq g g dg g qg qg

e R i L i v

e L i R i v

ω

ω

= − + +
 = − − +

 (20) 

The DC voltage of the three-level inverter is modeled 
by [22]: 

2
dc dc

dc

dv i
dt c

=  (21) 
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Figure 4. Control for the grid-side converter 
 

The necessary measurements for the control system 
Figure 4 (for the DC side and the mains side) are voltages 
and currents on the source side as well as the voltage value 
on the DC side. These alternating variables of voltage and 
current are transformed into continuous d- and q-axis 
components as soon as these signals have the same 
frequency as the network [23-24]. This further requires the 
use of a Phase Locked Loop (PLL) to determine the 
network phase ωgt. 
 

4. RESULTS AND DISCUSSION 
The model used in this article it is composed in two big 

parts: the first it is the power circuit realized by the blocks 
SimPowerSystem® of software MATLAB/SIMULINK.                                                                                                     
This part includes the wind turbine, the six-phase 
generator, the two converters between them, a capacitor as 
well as a transformer and a main network. The second part 
is the control part which contains the PWM control blocks 
and the regulators used. Table 1 shows the parameter 
values of the simulated model. 
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Table 1. Parameters used in simulation 
 

Grid 
RMS Voltage, vs [v] 400 
Frequency, Hzsf     50 

Transformer 
Leakage resistance, gR   Ω  0.2 
The leakage inductance, Lg [mH] 2 

Turbine 
The air density, -2kg mρ  

  ×  1.225 

Mechanical rate power, Pm,n [kw]  149.2 
Turbine radius, [ ]mR  10.5 

Rated wind speed, 1m.snv − 
    12 

Multiplication ratio, G  17.1806 
SCIG 

Rated power, P [kw]  149.2 
Nominal frequency, , Hzg nf     50 

Stator resistance, s mR   Ω  14.85 
Stator Leakage Inductance, ls mL   Ω  0.3027 
Rotor resistance, mrR   Ω   9.295 
Rotor Leakage Inductance, mHlsL     0.3027 
Mutual inductance, Lm [mH]  10.46 
Inertia, -2kg mJ  

  ×  3.1 

Coefficient of friction, 1. . .f N m s rad − 
    0.08 

Number of pole pairs, p 2 
DC Side Controller 

Voltage Controller Proportional Gain DC, pdck  2 

Voltage Controller Integral Gain DC, idck  100 
Grid side controller 

Current regulator proportional gain, pck  6 

Current regulator integral gain, ick  4500 

 
4.1. Wind Change    

Figure 5 shows the wind profile and the angularity of 
the generator rotor shaft. The variations of the generator 
speed are adapted to the variation of the wind speed. At 
start-up and during no-load operation, the speed (Ωr 

(rad/s)) reaches its set value at t=1s and without overshoot. 
An increase in the wind speed allows an acceleration of the 
rotor speed which can increase the flux in the stator circuit 
of the generator. A drop in the speed of the generator's 
rotor axis is shown in Figure 5.   
 

 
 

Figure 5. Wind profile and rotor speed 
 

The six stator currents (stars 1 and 2) have an inrush 
current of about five times the rated current, and then 
during steady state they evolve in a sinusoidal manner as 
shown in Figure 6. The shape of the DC voltage is shown 
in Figure 6. It can be seen that the tracking of the DC bus 
voltage is almost perfect with short transient regimes 
depending on the changes in wind speed. 

The active and reactive power of the network is shown 
in Figure 7. The active and reactive power of the grid are 
presented in Figure 7. It can be seen that the active power 
of the grid has a negative sign and the reactive power is 
kept constant and zero throughout the simulation, so that 
the power factor is unity. The significance of the negative 
sign that the generator produces power to the distribution 
network. The power variations between -20 kW and -90 
kW are due to the wind profile shown in Figure 5. 

 

 
 

Figure 6. The waveforms of the six generator currents and the DC 
voltage 

 
At start-up and during operation at a wind speed of 6 

m/s, in this mode, the current reaches a value of 950 A and 
the speed returns to its set value for 1.5 s. in the same 
situation, the network power reaches the value of -20 KW. 
During the changes of the profile of the wind at the instants 
[4, 8, 10 s] corresponding to the variations of its speeds [8, 
10, 8 m/s], one notices a good continuation of the speed of 
the generator. Subsequently, the generator always provides 
maximum power regardless of variations in wind speed 
thanks to the MPPT algorithm used in the control system. 
 

 
 

Figure 7. Instantaneous active and reactive power responses of network 
 

4.2. Generator Phase Fault      
In order to test the robustness of the rotor flux vector 

control with the indirect method, a test is performed which 
corresponds to the opening of the first phase of the six-
phase generator.  The wind speed is fixed at 6m/s. The fault 
is applied at time t=1s. 
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Figure 8. The rotor speed curve with and without fault 
 

  
 

 Figure 9. Network power response with and without fault 
 

Figure 8 shows the rotor speed with and without the 
fault. It can be seen that with the fault the speed does not 
follow its reference perfectly. This response has a direct 
influence on the instantaneous active power of the 
network. A decrease of 16.66% (which implies a reduction 
of 3.33kW in average power) is observed on the power 
curve (see Figure 9). In addition, we can see ripples on the 
speed and active power curves of the network due to the 
imbalances created by the opening of the first phase. 
In reference [26] a study in simulation and in practice on 
the FOC flux-oriented vector control of the six-phase 
generator has been proposed. However, no scenario on the 
degraded mode (operation with fault) was carried out in 
order to show the robustness or the weakness of the 
control. A fault-tolerant control associated with the FOC 
vector control of the six-phase generator is proposed in 
[27]. This check shows that despite the presence of the 
fault, the generator continues to supply energy but with 
ripples with power drops in the event of the absence of a 
phase. But the complexity of the control is imposed in this 
study. Our study is based on the recognition of the weak 
points of the FOC vector control in the face of external 
variations such as the absence of phase. This study, which 
can serve researchers in order to find more adequate 
commands in the face of these types of faults. 
 

5. CONCLUSION 
The six-phase generator offers an interesting 

alternative to reduce the negative stresses generated in 
wind energy conversion systems. Multi-phase machines 
(more than three phases) have several advantages over 
conventional three-phase machines, such as (i) reduced 
amplitude and increased frequency of torque pulsations, 
(ii) reduced harmonic currents of the rotor, (iii) the 
reduction of the current per phase without increasing the 
voltage per phase, (vi) the lowering of current harmonics 
in the DC link and greater reliability. By increasing the 
number of phases, it is also possible to increase the 

power/torque in an efficient way for a machine of the same 
size. These advantages pushed us to study this type of 
machine, in order to see the behavior of the machine when 
it is driven by an indirect vector control with oriented rotor 
flux and in order to improve the performances. The work 
in this paper aims to investigate PI controller control 
strategies to improve the dynamic responses of the SCIG 
generator with and without faults. Conventional control 
algorithms such as PI controllers can be sufficient if the 
system's accuracy and performance requirements are not 
overly strict. Control algorithms must be created to ensure 
the resilience of the process with respect to uncertainties 
on the parameters and their variations in the opposite 
situation, particularly when the controlled section is 
exposed to substantial nonlinearities and time variations. 
The simulation results obtained showed a good dynamic 
and performance in closed loop in the case of healthy 
operation. When the fault occurs, the results showed the 
weakness of the classical controller. In this context, 
perspectives are proposed to improve the behavior of the 
system in the presence of faults such as: robust, intelligent 
and non-linear controls. 

 
REFERENCES 

[1] L. Tianqi, W. Youyin, L. Zhanjun, L. Meijun, et al., 
“Reactive Power Compensation and Control Strategy for 
MMC-STATCOM Doubly-Fed Wind Farm”, IEEE 
Innovative Smart Grid Technologies-Asia (ISGT Asia), 
pp. 3537-3542, 2019. 
[2] C. Kalaivani, K. Rajambal, “Dynamic Modeling of 
Seven-Phase Induction Generator”, The 1st International 
Conference on Power, Computing and Control, pp. 369-
376, 2017.  
[3] H.S. Che, E. Levi, M. Jones, M.J. Duran, W.P. Hew, 
N.A. Rahim, “Operation of a Six-Phase Induction Machine 
Using Series-Connected Machine-Side Converters”, IEEE 
Trans. Ind. Electron., Vol. 61, Issue 1, pp. 164-176, 
January 2014. 
[4] K.A. Chinmaya, G.K. Singh, “Modeling and 
Experimental Analysis of Grid-Connected Six-Phase 
Induction Generator for Variable Speed Wind Energy 
Conversion System”, Electric Power Systems Research, 
pp. 151-162, 2019. 
[5] K.A. Chinmaya, G.K. Singh, “Performance Evaluation 
of Multiphase Induction Generator in Standalone and 
Grid-Connected Wind Energy Conversion System”, IET 
Renewable Power Generation, Vol. 12, Issue 7, pp. 1321-
1330, 2018. 
[6] A. Cavagnino, A. Tenconi, S. Vaschetto, 
“Experimental Characterization of a Belt Driven 
Multiphase Induction Machine for 48-v Automotive 
Applications: Losses and Temperatures Assessments”, 
IEEE Trans. Ind, Vol. 52, Issue 2, pp. 1321-1330, 2016. 
[7] S.M. Dabour, A.S. Abdel Khalik, S. Ahmed, A.M. 
Massoud, “A New Dual Series-Connected Nine-Switch 
Converter Topology for a Twelve-Phase Induction 
Machine Wind Energy System”, IEEE International 
Conference on Compatibility, Power Electronics and 
Power Engineering (CPE-POWERENG), pp. 139-144, 
2017. 

Time (s)
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

r 
(r

ad
/s

)

0

20

40

60

80

100

ref With fault Without fault

Time (s)
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

P
g

 (
kW

)

-40

-20

0

20

40

With fault
Without fault



International Journal on “Technical and Physical Problems of Engineering” (IJTPE), Iss. 57, Vol. 15, No. 4, Dec. 2023 

177 

[8] Y. Hocini, A Allali, H.M. Boulouiha, “Power Fuzzy 
Adaptive Control for Wind Turbine”, International Journal 
of Electrical and Computer Engineering (IJECE), Vol. 10, 
Issue. 5, pp. 5262-5273, October 2020. 
[9] M.A.B. Bensahila, A Allali, H.M. Boulouiha, 
“Modeling, Simulation and Control of a Doubly-Fed 
Induction Generator for Wind Energy Conversion 
Systems”, International Journal of Power Electronics and 
Drive Systems (IJPEDS), Vol. 11, Issue 3, pp. 1197-1210, 
2020. 
[10] F. Kaddour, H.M. Boulouiha, A. Allali, A. Taibi, M. 
Denai, “Multivariable Control of a Grid-Connected Wind 
Energy Conversion System with Power Quality 
Enhancement”, Energy Syst, Vol. 9, Issue 1, pp. 25-57, 
2018.  
[11] N. Bizon, “Optimal Operation of Fuel Cell/Wind 
Turbine Hybrid Power System under Turbulent Wind and 
Variable Load”, Applied Energy, Vol. 212, pp. 196-209, 
15 February 2018.  
[12] O. Uchechi, J. Peter, W. Linda, R. Angele, 
“Comparison of two Residential Smart Grid Pilots in the 
Netherlands and in the USA, Focusing on Energy 
Performance and User Experiences”, Elsevier, Applied 
Energy, pp. 264-275, 2017.  
[13] H.M. Boulouiha, A. Allali, A. Tahri, A. Draou, M.  
Denai, “A Simple MPPT Based Control Strategy Applied 
to a Variable Speed Squirrel Cage Induction Generator” 
Journal of Renewable and Sustainable Energy, Vol. 4, 
Issue 5, pp. 053124-053144, 2012. 
[14] D. Piotr, D. Cholewa, “Voltage Control of Multiphase 
Cage Induction Generators at a Speed Varying over a Wide 
Range”, Energies, Vol. 14, Issue 21, pp. 1-24, 2021. 
[15] A. Pantea, A. Yazidi, F. Betin, S. Carriere, A. Sivert, 
B. Vacossin, H. Henao, G.A. Capolino, “Fault-Tolerant 
Control of a Low-Speed Six-Phase Induction Generator 
for Wind Turbine”, IEEE Trans. Ind. Vol. 55, Issue 1, pp. 
426-436, 2018. 
[16] E. Levi, “Multiphase Electric Machines for Variable-
Speed Applications”, IEEE Tran. Ind. Electron., Vol. 55, 
Issue 5, pp. 1893-1908, 2018.  
[17] M.J. Duran; F. Barrero, “Recent Advances in the 
Design, Modeling, and Control of Multiphase Machines - 
Part II”, The IEEE Trans. Ind. Electron., Vol. 63, Issue 1, 
pp. 459-468, 2016. 
[18] I.G. Prieto, M.J. Duran, P.G. Entrambasaguas, M. 
Bermude, “Field-Oriented Control of Multiphase Drives 
with Passive Fault Tolerance”, The IEEE Tran. Ind. 
Electron., Vol. 67, Issue 9, pp. 7228-7238, 2020. 
[19] A. Gonzalez Prieto, I. Gonzalez Prieto, A.G. Yepes, 
M.J. Duran, J. Doval Gandoy, “Symmetrical Six-Phase 
Induction Machines: A Solution for Multiphase Direct 
Control Strategies”, The 22nd IEEE International 
Conference on Industrial Technology (ICIT), Vol. 10, 
Issue 21, pp. 1362-1367, Valencia, Spain, 2021. 
[20] A.S. Abdel Khalik, A.M. Massoud, S. Ahmed, “Nine-
Phase Six-Terminal Induction Machine Modelling Using 
Vector Space Decomposition”, IEEE Trans. Ind. Electron. 
Vol. 66, Issue 2, pp. 988-1000, 2018. 
[21] T. Nurwati, S. Carriere, F. Betin, C. Gerard Andre, “A 
New Model for Six-Phase Induction Generator”, The 45th 

Annual Conference of the IEEE Industrial Electronics 
Society (IECON 2019), Vol. 1, pp. 6181-6186, Lisbon, 
Portugal, October 2019. 
[22] S. Kumar Sharma, A. Chandra, M. Saad, “Control of 
Three-Level NPC Converters in DFIG Based Off-Grid 
Wind Energy Conversion Systems”, The 41st Annual 
Conference of the IEEE Industrial Electronics Society 
(IECON 2015), pp. 1008-1013, 2015. 
[23] X. Xiaona, Z. Zhen, K. Wang, B. Yang, Y. Li, “A 
Comprehensive Study of Common Mode Voltage 
Reduction and Neutral Point Potential Balance for a Back-
to-Back Three-Level NPC Converted”, IEEE Transactions 
on Power Electronics, Vol. 35, Issue 8, pp. 7910-7920, 
2020. 
[24] Q. Chen, Q. Wang, Z. Chen, G. Li, C. Hu, “A 
SVPWM Based on Fluctuate Capacitor Voltage in 3L-
NPC Back-to-Back Converter Applied to Wind Energy”, 
The 17th International Conference on Electrical Machines 
and Systems (ICEMS), pp. 902-908, October 2014. 
[25] L.H. Hasanov, R.I. Mustafayev, “Using Control 
Double FED Machine into Synchronous Operation 
Mode”, International Journal on Technical and Physical 
Problems of Engineering (IJTPE), Issue 40, Vol. 11, No. 
3, pp. 1-7, September 2019. 
[26] G.K. Singh; K. Nam, S.K. Lim, “A Simple Indirect 
Field-Oriented Control Scheme for Multiphase Induction 
Machine”, The IEEE Transactions on Industrial 
Electronics, Vol. 52, No. 4, pp. 1177-1184, August 2005. 
[27] A. Pantea, A. Yazidi, F. Betin, S. Carriere, A. Sivert, 
G.A. Capolino, “Fault Tolerant Control of Six-Phase 
Induction Generator for Wind Turbines”, The IEEE 
International Electric Machines and Drives Conference 
(IEMDC), pp. 1-7, 2017. 
 

BIOGRAPHIES 
 

Name: Sofiane 
Surname: Mihoubi 
Birthday: 26.04.1981 
Birthplace: Oued Rhiou, Relizane, 
Algeria 
Bachelor: Education in Electronics, 
Department of Electrical Engineering, 

National Polytechnic School of Oran, Oran, Algeria, 2005 
Master: Industrial-Electrical Engineering, Department of 
Electrotechnical and Automatic, University of Relizane, 
Relizane, Algeria, 2019 
Doctorate: Student, Renewable Energies, Department of 
Electrical Engineering, Abdelhamid Ibn Badis University, 
Mostaganem, Algeria, Since 2020  
Research Interests: Wind Turbine, Power Systems 

 
Name: Bouziane 
Surname: Meliani 
Birthday: 11.11.1979 
Birthplace: Relizane, Algeria 
Bachelor: Education in Electronics, 
Department of Electrical Engineering, 
National Polytechnic School of Oran, 

Oran, Algeria, 2001 



International Journal on “Technical and Physical Problems of Engineering” (IJTPE), Iss. 57, Vol. 15, No. 4, Dec. 2023 

178 

Master: Analysis and Control of Electrical Machines, Oran 
Higher Normal School of Technical Education, Oran, 
Algeria, 2008  
Doctorate: Electrical Control, Department of Electrical 
Engineering, Faculty of Electrical Engineering, Djillali 
Liabes University of Sidi Bel Abbes, Sidi Bel Abbes, 
Algeria, 2015 
The Last Scientific Position: Lecturer, Department of 
Electrical Engineering and Automation, University of 
Relizane, Relizane, Algeria, Since 2012 
Research Interests: Power Electronic Converters, 
Predictive Control, Intelligence Control, Advanced 
Control of Electrical Drives, Energy Management 
Systems, Microgrids, Renewable Energy Applications, 
Hybrid Generation, Storage Systems 

 
Name: Leila  
Surname: Ghomri 
Birthday: 24.11.1972 
Birthplace: Tlemcen, Algeria 
Bachelor: Physics, Department of 
Physics, University of Abou Bakr 

Belkaid, Tlemcen, Algeria, 1993 
Master: Power Systems Stability, Department of Electrical 
Engineering, Faculty of Electrical Engineering, University 
of Tlemcen, Tlemcen, Algeria, 1996 
Doctorate: Stability Improvement of Networks 
Interconnexion by Facts Devices, Department of Electrical 
Engineering, University of Science and Technology of 
Oran, Oran, Algeria, 2009 
The Last Scientific Position: Lecturer, Electrical 
Engineering Department, Abdelhamid Ibn Badis 
University, Mostaganem, Algeria, Since 1997 
Research Interests: Encompasses Electrical Grids, 
Renewable Integration Energies, Smart Grids, E-learning 
Modeling Software, Energy Efficiency Project 
Management 

 
 

Name: Abdelkader 
Surname: Mostefa 
Birthday: 02.11.1983 
Birthplace: Relizane, Algeria 
Bachelor: Education in Electronics, 
Department of Electrical Engineering, 
National Polytechnic School of Oran, 

Oran, Algeria, 2006 
Master: Electrical Control, Department of Electrical 
Engineering, National Polytechnic School of Oran, Oran, 
Algeria, 2009 
Doctorate: Renewable Energies, Department of Electrical 
Engineering, Faculty of Electrical Engineering, University 
of Science and Technology of Oran, Oran, Algeria, 2021 
The Last Scientific Position: Lecturer, Department of 
Electrotechnical and Automatic, Faculty of Sciences and 
Technology, University of Relizane, Relizane, Algeria, 
Since 2015 
Research Interests: Renewable Energies, Electrical 
Control, Power Electronics, Power Systems 
Scientific Publications: 3 Papers, 2 Projects 

 
Name: Mostefa 
Surname: Rahli 
Birthday: 24.10.1949 
Birthplace: Mascara, Algeria 
Bachelor: Electro Technique, Department 
of Electro Technique, Faculty of 
Electrical Engineering, University of 

Sciences and Technology of Oran, Oran, Algeria, 1979 
Master: Power systems, Department of Electro technique, 
Faculty of Electrical Engineering, University of Sciences 
and Technology of Oran, Oran, Algeria, 1985 
Doctorate: Optimization in Power Systems, Department of 
Electro Technique, Faculty of Electrical Engineering, 
University of Sciences and Technology of Oran, Oran, 
Algeria, 1996 
The Last Scientific Position: Prof., Department of 
Electrotechnical and Automatic, Faculty of Sciences and 
Technology, University of Relizane, Relizane, Algeria, 
Since 2018 
Research Interests: Power Systems, Optimization, 
Artificial Intelligence  
Scientific Publications: 108 Papers, 2 Book Chapters, 40 
Projects, 46 Theses 

 


