
14 Òðóäû ÁÃÒÓ, 2022, ñåðèÿ 4,  1, ñ. 14–21 

Òðóäû ÁÃÒÓ   Ñåðèÿ 4    1   2022 

 621.376.54:621.316.722 

. . , . .  
     

  
    

       -

     ,  -

  .  -     -

   .      

       , -

    .     ( ) -

    - .   . , 

       t      

  (  = . )     ,   

 t .        -

  ,     ,  

    .      

:          

    (   ).   

          

  .       

   -     MathLab-Simulink. 

       Simulink   -

.          

   .        

        ,   

    .      

          (  

   ). 

 :   , -   -

, . 

 :  . .,  . .    -

   //  . . 4, -  . 2022. 

 1 (255). . 14–21. 

 

V. P. Belyayev, M. A. Timoshenko 
Belarusian State Technologieal Univerity 

ASYNCHRONOUS ELECTRIC DRIVE WITH 
SEMICONDUCTOR VOLTAGE REGULATOR 

The material of the article presents the results of a study of parametric control of an electric drive 

based on an asynchronous squirrel-cage motor, implemented by a semiconductor voltage regulator. 

The PWM output voltage of the regulator is generated in accordance with a patented method. The main 

research is the study of the processes of starting an electric drive as a function of changing the values of 

the effective voltage applied to the stator windings of the electric motor. These dependences are given 

for classical (phase) parametric control and for PWM control. These dependencies are unambiguous. 

It was revealed that the time of electromagnetic transient processes in the engine tlag with a controlled 

start before the start of motion (Tdv = Tidling) takes the corresponding share of the total time set for start 

tstart. In the remaining period of time, electromechanical transients develop in the electric drive, creating 

certain accelerations of the technological machine, which may not correspond to the standardized values. 

Two stages of setting the starting time are proposed: the time of electromagnetic transients in the engine 

and the time of electromechanical transients in the electric drive (solution of the equation of motion). 

By setting the change in the values of the effective voltage at the second stage, it is possible to obtain the 

standardized accelerations of the technological machine. To assess the issues considered, a model of a 

variable electric drive with PWM control in the MathLab-Simulink computing environment has been 
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developed. The layout of the model is developed using standard Simulink blocks and originally compiled. 

In the model, an asynchronous machine is represented by a system of differential equations based on the 

theory of a generalized machine. The model takes into account the setting of the time of the mentioned 

two stages of starting and the sequential solution of electromagnetic transients in the motor, and then 

electromechanical transients in the electric drive. The diagram of the model and one of the results of 

calculating the process of starting the printing machine as a technological object (diagrams of the elec-

tromagnetic moment and speed) are presented. 

Key words: AC electric drive, pulse width voltage modulation, modeling. 
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