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Exercise: Speed variation and vector control 

 

I- Preliminary Issues 

 

1) Make a constitution schematic of an AC speed variator. 

 

2) Explain the principle of scalar control of induction machine. 

 
II- Scientific document analysis 

 

Let’s consider the following document excerpt (“extrait de”) from the article: “Vector 

Control of Permanent Magnet Synchronous Motor Based On Sinusoidal Pulse Width 

Modulated Inverter with Proportional Integral Controller”, Kaushik Jash, Pradip Kumar 

Saha, Goutam Kumar Panda, Int. Journal of Engineering Research and Applications 

www.ijera.com ISSN : 2248-9622, Vol. 3, Issue 5, Sep-Oct 2013, pp.913-917 

 

1) Synthesize the principle of machines vector control 

 

2) Which mathematic transformations are necessary for machines vector control? 

 

3) List the advantages and disadvantages of machines vector control 

 

4) Knowing that for a PMSM the torque equation becomes: 

    
 

 
         with   number of pole pairs,   flux linkage and    Torque-

producing component of stator current, 

 
What is the condition to make vector control possible?  
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Scientific document 
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CORRECTION: 

Exercise: Speed variation and vector control 

 

I- Preliminary Issues 

1) Make a constitution schematic of an AC speed variator. 

 
 

2) Explain the principle of scalar control of induction machine. 
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II- Scientific document analysis 

 

Let’s consider the following document excerpt (“extrait de”) from the article: “Vector 

Control of Permanent Magnet Synchronous Motor Based On Sinusoidal Pulse Width 

Modulated Inverter with Proportional Integral Controller”, Kaushik Jash, Pradip Kumar 

Saha, Goutam Kumar Panda, Int. Journal of Engineering Research and Applications 

www.ijera.com ISSN : 2248-9622, Vol. 3, Issue 5, Sep-Oct 2013, pp.913-917 
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1) Synthesize the principle of machines vector control. 

Vector control is also known as decoupling or field orientated control. Vector 

control decouples three phase stator current into two phase d-q axis current, 

one producing flux and other producing torque. This allows direct control of flux and torque. 

So by using vector control, the PMSM is equivalent into a separately excited dc machine. The 

model of PMSM is nonlinear. So by using vector control, the model of PMSM is linear. 

 

2) Which mathematic transformations are necessary for machines vector control? 

Clarke–Park transformations and inverse transformations 

 

3) List the advantages and disadvantages of machines vector control. 

 
 

4) Knowing that for a PMSM the torque equation becomes: 

    
 

 
         with   number of pole pairs,   flux linkage and    Torque-

producing component of stator current, 

 
What is the condition to make vector control possible?  

 

 id has to be along the rotor flux. 

 Vector control is only possible when precise knowledge of the instantaneous rotor flux 

is available. 

 
 
 


