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ABSTRACT 

Adjusting the speed of an asynchronous motor using a thyristor frequency 

converter. And with the help of Matlab simulnik, we will build its mathematical model 

and see its characteristics. 
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Currently, the most characteristic features of the new generation of electric drives 

are the presence of a number of additional “intellectual” operating modes that 

significantly expand the functional capabilities of the drive. These include: 

- self-testing, in which the electrical system itself checks the operability of all its 

elements, identifies, limits and diagnoses possible failures. 

- automatic adjustment of the control system to the indicators of the high-current 

channel of the electrical system. 

-high energy saving system; 

- “self-holding” system at an unknown rotational speed, automatic restart system, 

etc.  

In the automatic adjustment mode, the motor nominal voltage Unom, nominal 

stator current Inom, nominal frequency fnom, nominal slip Snom, nominal power 

coefficient cosphnom, active resistance of the stator circuit in the automatic operation 

system based on the information about the number of pole pairs initially entered from 

the electric drive control panel , determines the magnetizing inductance Lm, the active 

resistance of the rotor R and calculates all the parameters of the control system. 

Determination of the active resistance of the stator circuit is carried out in the "non-

moving" vector mode, which corresponds to the formation of a constant equivalent 

voltage in the stator windings. 

Operations are performed in the following sequence: 

1) The constant voltage value corresponding to the rated current of the motor, the 

step-by-step assignment of the output voltage, and the current amplitude control mode 

is determined at each step; 
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2) Serial measurements of the stator current are carried out at the set value of the 

constant voltage; 

3) The active resistance of the stator circuit is calculated according to the 

following expression: 

Electric drive characteristics become very sensitive to orientation accuracy at low 

rotational speeds (i.e., where the rotational speed is nearly equal to the nominal slip). 

Therefore, the mathematical model of the asynchronous motor (AD), which forms the 

basis of the construction of the control system, should first of all be focused on the 

accuracy of calculations in the field of low frequencies. This makes it possible to 

significantly simplify the model without significant losses for the description of 

electrical behavior, therefore, the amount of calculation work is also reduced. Among 

the indicators of the AD switching scheme in the field of small frequencies, the 

following relationships are relevant. 

ωLσs, ωLσr <<  Rs , Rr,ωLm 

This allows not to take into account the leakage inductances of the stator and rotor, 

which are present in the traditional mathematical models of AD, in particular, to switch 

from the traditional T-shaped switching scheme of the motor-wire phase to a simplified 

T-shaped switching scheme. The use of a simplified model for calculating the variable 

values of electrical conductivity at medium and high rotational speeds leads to the 

occurrence of differences between the given and real values of the rotational speed. 

However, in the operating modes of the electric drive, this difference does not exceed 

2...3% of the rotational speed value, which is completely acceptable for the considered 

group of drives. 

The input and signal pre-processing unit includes an operation mode re-connector, 

an input signal filter, and an acceleration assigner. In the middle position of the mode 

re-connector, the output of the BVPO is fed from the analog input to the electrical 

driving speed command signal, in the upper position - from the output of the 

technological adjuster, in the lower position and in the case of - the digital assignment 

of speed comes. The technological adjuster is made in the form of a proportional-

integral-differentiating link, it is additionally provided with limiting elements and a 

“non-sensitive zone”. 

The monitor calculates all the necessary variable values for the implementation 

of the electric drive control algorithm according to the following system of equations: 

Us =
Ud

Ud
δ Us 

Thyristor (from Greek: thyra - gate, input and resistor) is a semiconductor device 

based on silicon monocrystal that has the properties of an electric valve. A 

semiconductor element is made of a single crystal disk (plate) of silicon (with some 
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boron, aluminum and phosphorus added). The principle of operation is based on the 

property of electron-hole transition (transition from electron p conductivity to hole r 

conductivity) of silicon single crystal. This property provides valved conductivity of 

the device. There are triode (trinistor; three external outputs — cathode, anode, control 

electrode) and diode (dynistor, no control electrode) types of thyristor. According to 

the function, it is divided into one-way and two-way conductive, high-frequency, 

pulsed, double-operation and special types. There are photoresistors, thyristors based 

on gallium arsenide. 
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