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ملخص

آلة لا تزامنية ثلاثية الدور   دراسة وتنفيذ التحكم التنبؤي على عزم دورانالهدف الرئيسي من هذا العمل هو  

 نبدأ دراستنا بتقديم نبذة حول المموجات المصفوفية و حول التحكم التنبؤي بتقديم بعض طوبولوجيات  يغذيها مموج مصفوفي

على   و  التنؤي على التيارالكهربائي  و بعض تطبيقات التحكم التنبؤي. بعد ذلك ننتقل الى تطبيق التحكم 

. ا عاكس كهربائي في المقام الأول، ثم طبولوجيتين من مو على آلة لا تزامنية على التوالي يغذيه حمولة   الجزء الأخير من  

و بين التحكم المباشر على   هذا العمل محجوز للمقارنة بين النتائج التي تم الحصول عليها للمحولات الثلاثة وللمقارنة بين

 . عزم الدوران

 :كلمات مفتاحية

 .التكلفة دالة ،التحكم التنبؤي آلة لا تزامنية، ،مموج مصفوفي

 

 



 



In the memory of my grandfather, Seridi Ali, the foremost 

seeking knowledge supporter whom I have ever known, 

To my loving parents, who through thick and thin, have been 

and still are there for me, 

To my sister, 

To my family, 

To my advisor, 

To my co-advisor, 

To my project partner, 

To my friends in general and to my soul mate, Abderrahmane 

Kaced in particular, 

I dedicate this humble work. 

 

Aymen Abdelmounaim Mekhilef 



To my dear parents, Lahouas and Farida, for all their 

sacrifices, their love, their tenderness, their support and their prayers 

throughout my studies, 

To my dear sisters, Ibtissem and Mounia, for their constant 

encouragement and moral support, 

To my brother Yacine and his wife Hawa, for their support 

and encouragement, 

To all my family for their support throughout my university 

career, 

To my advisor Mr. Benachour, and my co-advisor, Mr. Dali 

for their availability and their supervision during the realization of 

this modest work, 

To my partner in the Final Year Project, Aymen, for his 

help since the beginning, 

To all my friends from the Electric Traction class of 2020, 

May this work be the fulfillment of your wishes, and the fruit 

of your infallible support, 

 

Sinissa Kasri 



 



 

 

 

 

 

  

  

  

  

  

  

  

  

  

  

  

  

 

  

  

  

  

  

  

  

  

  



 

  

  

  

  

  

  

  

  

  

  

  

  

 

  

  

  

  

  

  

  

  

  

 

  

  

  

  



  

  

  

  

 

 

 

 

 

 

 



 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

file:///E:/ESSAA/5ième%20année/..%20Final%20Year%20Project/FYP%20(manuscripts%20and%20all)/chapters...%20files/Munuscripts/FYP%20(engineering)/pfe.2020.Traction.MEKHILEF.Aymen.Abdelmounaim%20_%20KASRI.Sinissa.docx%23_Toc50231782
file:///E:/ESSAA/5ième%20année/..%20Final%20Year%20Project/FYP%20(manuscripts%20and%20all)/chapters...%20files/Munuscripts/FYP%20(engineering)/pfe.2020.Traction.MEKHILEF.Aymen.Abdelmounaim%20_%20KASRI.Sinissa.docx%23_Toc50231787
file:///E:/ESSAA/5ième%20année/..%20Final%20Year%20Project/FYP%20(manuscripts%20and%20all)/chapters...%20files/Munuscripts/FYP%20(engineering)/pfe.2020.Traction.MEKHILEF.Aymen.Abdelmounaim%20_%20KASRI.Sinissa.docx%23_Toc50231788
file:///E:/ESSAA/5ième%20année/..%20Final%20Year%20Project/FYP%20(manuscripts%20and%20all)/chapters...%20files/Munuscripts/FYP%20(engineering)/pfe.2020.Traction.MEKHILEF.Aymen.Abdelmounaim%20_%20KASRI.Sinissa.docx%23_Toc50231791


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 

 

 



  :  

 

 

   :  

:  

   : 

𝒓   : 

 



 





 





 







 

 

 



 

 

 



 

 

 



‐

‐

 

 

 . 

  



 

. 

 



 

 

 



 

 

 

 







• 

• 

• 

• 

• 

 









 

 



 





 

 

 

 



• 

• 

• 

• 

=
1

3



 



 

 

𝑥𝑜𝑝𝑡





 

𝑣2 =
√

𝑣3 =
√

𝑣4 =

𝑣5 =
√

𝑣6 =
√



 











 

 

 



 







 

 

 



 

• 

• 

• 



• 

• 

• 

• 

• 

• 

 

0
0
0

• 

• 

• 

  



 

• 

• 

• 

• 

• 

• 

• 

 

• 

• 

• 

• 

• 



𝑖𝑠



•  ( )

• 

• 

𝑟



 





 

• 

• 

• 

• 

• 

• 



 

𝑟



𝑖𝑠[𝑘]



 

𝑖𝑠[𝑘]

𝜑
𝑠 𝑛𝑜𝑚

𝐿𝑚

𝑖𝑠



𝜉

• 

• 

 





• 

• 

• 

• 

• 

• 

• 









 





 



 

 

 



 

 



   :  

 :  

:  

•      

•      

•     

•     



 

•      

•      

•     



•     

 



•   : 

•    :  

•  :  

•     : 

 

         



 

 























 



 



 

 

 







 

 

 

 

 

 



• 

• 

 



















• 



• 

• 

• 

• 

• 

• 

• 



 

𝑇𝑟𝑒𝑓

• 

• 𝑟𝑒𝑓

• 







 

 

 





• 

• 

• 

• 

 

 









 



 

 





 



• 

• 

• 

• 





• 

• 

• 

• 

• 

 

 

 

 



 



 















 



 Ω



 

 





Ω

μH

μF




	TABLE OF CONTENTS
	LIST OF TABLES
	TABLE OF FIGURES
	LIST OF SYMBOLS AND ACRONYMS
	General introduction
	Chapter I : The Matrix Converter and the Model Predictive Control: a state of art
	I.1. State of the art of the matrix converter
	I.1.1. Introduction
	I.1.2.  Direct AC-AC converters
	I.1.3. Indirect AC-AC Converters
	I.1.4. Different topologies of indirect matrix converters
	I.1.4.1. Conventional Indirect Matrix Converters
	I.1.4.2. Sparse Indirect Matrix Converters
	I.1.4.3. Very Sparse Indirect Matrix Converters
	I.1.4.4. Ultra Sparse Indirect Matrix Converters
	I.1.4.5. Multilevel Indirect Matrix Converters

	I.1.5. Z-source Matrix Converters

	I.2. State of the art of the Model Predictive Control
	I.2.1. Introduction
	I.2.2. Development of MPC (History)
	I.2.3. Working principle of MPC
	I.2.4. Applications of the MPC

	I.3. Conclusion

	Chapter II : Model Predictive Current Control of Three-Phase, Two Level, Inverter-Fed RL-Load
	II.1. Introduction
	II.2. Model Predictive Current Control
	II.3. Inverter Model
	II.4. Load Model
	II.5. Cost Function
	II.6. Working Principle
	II.7. Implementation
	II.8. Simulation Results and analysis
	II.9. Conclusion

	Chapter III : Model Predictive Torque Control of Three-Phase, Two Level, Inverter-Fed Induction Machine
	III.1. Introduction
	III.2. Model Predictive Torque Control
	III.3. Modeling of the induction machine
	III.3.1. Electrical equations
	III.3.2. Magnetic equations
	III.3.3. Mechanical equation

	III.4. Simulation of the model of the machine
	III.5. Cost function
	III.6. Working principle
	III.7. Implementation
	III.8. Simulation results and analysis
	III.9. Conclusion

	Chapter IV : Model Predictive Current Control of a Matrix Converter-fed RL-load
	IV.1. Introduction
	IV.2. Modelling of the input filter
	IV.3. Modelling of the Direct Matrix Converter
	IV.4. Modelling of the Indirect Matrix Converter
	IV.5. Working principle
	IV.6. Implementation of the MPCC
	IV.7. Simulation results and analysis
	IV.8. Comparison between the three converters
	IV.9. Conclusion

	Chapter V  : Model Predictive Torque Control of Matrix Converter-fed Induction Machine
	V.1. Introduction
	V.2. Simulation results and analysis
	V.3. The effect of the variation of stator resistance
	V.4. Comparison between the three converters
	V.5. Comparison between MPTC and DTC
	V.5.1. Working principle of DTC
	V.5.2. Simulation results of DTC and comparison

	V.6. Conclusion

	General conclusion
	References
	Appendix A
	Appendix B
	Appendix C
	Appendix D

