2021 . AU sl o6ty aubad) Alaall . Apsigl aghall iad draly Alya

Ghaiall aladiuly ajally jalual) aSadl) dagia jgh
LS e P Al daa Balal adlal)

M i al) 3gaa saala
(3)43m aﬂ.u TR (2)&)&3\ Al P

gdlal)

Ll gl S mally asatl) Ltas b Agilygt) BN adil apanal 8 Laladic) Y1 ajally sdileal) aSall dspgla ydias
dilide (3 by Lashai a3 1M duald Jag sl B Aal) jow die clulad) Gl o (e Ll W) (Al gl cilisal) dSja ualil
il laal) aSatl) A pyodatl AT Cunydl 138 aaky . Lgald alil jpdai b Aaalucall Slipall 5aLE Alee cilullaial Uiy
e ey Al ajally pdlal) aSail) A5 ¢ra Gl (30 Giluayg ki Laglall o2gd (1S Cuny caile (i pladiuly
Lal) loual Ly Agant) eagls Aot danadll paall i) Aaglia 4ad Ao [l A cillaally il Josd D&
Jswand) )l a5dy daall Gl ad o lalais) dapaiall Ladl) i Aauly JJU &S sola AT 1) gsiaa (e Wbl
il el asatl) Aagia Ay ot Apadisl) A8k aa e ¢ Suilivg Saalips Und J8L unhliiag 48 a3 Ao
L) iy pal) S asaldy Matlab 4w B pdanadl) ol 5Slaag Aatal A ¢ cailad) (glaiall aladialy Wghis
bgia Jlra o slaie¥ ailisl) A5ay (i hal) M Uadl) claly ajally Aeped] Aaia) slagly cadlal) ghially 3 shaally

Apulitl) o adlal) cadall aladialy 8y shall ajally pdluall aSal) A Alad] gilidl) i) L Uadd) auje

L Aaala (Al eSlls SIS Ausrig A0S (A8l 5oLl Austin and o))y (il )
Geied Lnals — £yl LSSl Aunigh A0S — A5yl ALl ool 8 Loy 5 A gume @
Geied Anals — Ayl AS1Sal) Ausighl A8 — Ayl ALl ol 8 L5 Al gume @

1



adlal) (shial) aladialy ajally jdleal) aSadl) dagie yahal ... dpana adlu a3 (f ) &) a3 chujall dan danlia

Development Direct Torque Control Using Artificial
Neural Network to Drive Induction Motor
in Electrical Vehicle

Eng. A. H. Alaraifi
Dr. R. Alcharea Dr. S. Mahmoud

Abstract

Direct Torque Control (DTC) is the most used in design electrical drive system to control
induction motor that is used to provide electrical vehicle by motion. DTC is suffered many
negatives characteristics when electrical vehicle run in special conditions so it is developed
according to required need in develop drive system. This paper introduces develop of DTC using
Fuzzy Logic Estimator (FLE) so DTC — FLE can estimate flux more precise than classical DTC.
Tolerances of stator resistance for induction motor that appear from change of load according to
track of vehicle and transit from direct to up and down way, is filtered by DTC - FLE that
estimates correct value for stator resistance from currents taken for motor. This process as
conclusion gives electromagnetic torque with least dynamic and static error than classical DTC.
DTC and method DTC - FLE are explained purely. Model of induction motor using matlab, drive
using DTC and drive using DTC — FLE are achieved. Response of speed and torque and errors
signals for DTC and DTC - FLE are found out. A comparative is achieve depends on Mean Square
Error (MSE). Results improve that DTC — FLE is much better than classical DTC.

Key words: Electrical Vehicle, induction motor, DTC, fuzzy logic
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