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Abstract

The idea of this research is to design a vector control system based
on the sliding mode concept in order to regulate the speed of the
induction motor based on the direction of the magnetic flux vector
of the rotor on the d axis. The research focuses on solving the
problem of applying high voltages when changing the rotor
resistance, which causes magnetic saturation in the air gap, and
reduces the dynamic performance of the motor.

The mathematical model of the motor is written in frame (a,p),
where the state variables arel,,1.,,® ., ® , and o.

sa? sp!
The proposed drive system is designed in synchronously rotating
frame (d,q), and provides three control signals, which are the two

components of the stator voltage vectorV,,,V,,, and the angular

speed of the rotor flux-oriented reference frame (w,), unlike the

traditional driving system, which produces only two control signals
Ve Vg -

Simulation results in Matlab\Simulink show the effectiveness of the
proposed methodology compared to traditional Pl controllers, as it
provides fast response, higher effective in overcoming external
disturbance, and possibility of speeding at high values compared to
traditional Pl controllers when there is change in the value of the
rotor resistance.
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relalifiud)y Aaildll -5

saldl) sl 8 315l Jaaill aSatia ladind e 4l sLSladll pil aan g
A o aliall a3 Y GeliS IS manal gl dliadl ol ld e ledl)
OLS Cm ¢ hsall Aaslie dad 5305 Jeall agag aie dlalall uphliza) & L)
e o) and ASye adati Jal e Aalia W 518 ag 2yl salall Lk
80l e 2gall 8 5 50l Gagan 0 Alglally a1 138 aal s o ysaall
3aL) At CwilS 409%0 laiay lsall daglia dagd 3aly) Jad b ¢ lsal) daglia dagd
e el ezl aUaill Jal (e 3.6%0 5 sl 52LaN aUss Jal e 7% & 22l
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P 2 Rr, Rs 310, 45.83Q
Power 250W L, Ls 1.11H, 1.24H
V, Y/A 400V/230V Lm 1.054H
I Y/A 0.76A/1.32A J 1le-3Kg.m?
N 1350rpm F 1le-3Kg.m?/sec
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