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Aim of the course: 
 
The aim of the subject is to upgrade theoretical knowledge and functional understanding of electrical 
machines. To prepare the students for independent synthesis and analysis of electric machines model 
circuits and their application to address steady state and transient electro-mechanical condition. To 
attain the ability to determine the circuit model parameters based on electromechanical testing of 
electrical machines. Upgraded theoretical knowledge of electrical machines will enable the students to 
design the electrical machines, integrate electrical machines in drive systems and using electric 
machines in mechatronic systems and power conversion.  

 
 
Required (pre)knowledge: 
 
Electric machines - basics  

 
Contents:  
 
The use of basic electromagnetic laws in description of electric machines (the energy in the magnetic 
field, energy conversion, force and torque). The electromagnetic properties of materials used in 
electrical machines. Magnetic and electric circuits' analogy used to describe electric machine. 
The circuit models of transformers, DC machines, synchronous machines, brushless machines and 
induction machines. Steady state analysis of electric machines based on circuit models. 
The general circuit theory used to describe electric machines and principles of models transformation. 
Transformations of circuit models of synchronous machines, brushless machines and induction 
machines in to the models based on the general theory of electric machines. Addressing the steady 
state and transient electromechanical states of electric machines, described by the general theory of 
electric machines.  
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