








https://doi.org/10.1016/j.isatra.2017.01.010


 

[13] Costa BLG, Graciola CL, Angélico BA, Goedtel A, 

Castoldi MF. (2018). Metaheuristics optimization 

applied to PI controllers tuning of a DTC-SVM drive for 

three-phase induction motors. Applied Soft Computing 

62: 776-788. https://doi.org/10.1016/j.asoc.2017.09.007 

[14] Ammar A, Benakcha A, Bourek A. (2017). Closed loop 

torque SVM-DTC based on robust super twisting speed 

controller for induction motor drive with efficiency 

optimization. International Journal of Hydrogen Energy 

42(28): 17940-17952. 

https://doi.org/10.1016/j.ijhydene.2017.04.034 

[15] Rezgui SE, Mehdi A, Legrioui S, Meddouce H. (2013). 

IRFOC vs DTC performance comparison analysis. 2013 

3rd International Conference on Electric Power and 

Energy Conversion Systems. 

https://doi.org/10.1109/EPECS.2013.6713066 

[16] Niu F, Wang K, Li B, Strangas EG. (2016). Comparative 

evaluation of direct torque control strategies for 

permanent magnet synchronous machines. IEEE 

Transactions on Power Electronics 31(2): 2438-2445. 

https://doi.org/10.1109/TPEL.2015.2421321 

[17] Patil UV, Suryawanshi HM, Renge MM. (2012). 

Performance comparison of DTC and FOC induction 

motor drive in five level diode clamped inverter. IEEE-

International Conference on Advances in Engineering, 

Science and Management (ICAESM -2012), pp. 227-230. 

[18] Korkmaz F, Topaloglu I, Cakir MF, Gurbuz R. (2013). 

Comparative performance evaluation of FOC and DTC 

controlled PMSM drives. 4th International Conference 

on Power Engineering, Energy and Electrical Drives, 

705-708. 

https://doi.org/10.1109/PowerEng.2013.6635696 

[19] ElOuanjli N, Derouich A, El-Ghzizal A, Chebabhi A, 

Taoussi M. (2018). A comparative study between FOC 

and DTC control of the Doubly Fed Induction Motor 

(DFIM). 2017 International Conference on Electrical and 

Information Technologies (ICEIT). 

https://doi.org/10.1109/EITech.2017.8255302 

[20] Struharňanský Ľ, Vittek J, Makyš P, Ilončiak J. (2017). 

Vector control techniques for traction drive with 

induction machines–comparison. Procedia Engineering 

192: 851-856. 

https://doi.org/10.1016/j.proeng.2017.06.147 

[21] Liu CA, Luo Y. (2017). Overview of advanced control 

strategies for electric machines. Chinese Journal of 

Electrical Engineering 3(2): 53-61. 

https://doi.org/10.23919/CJEE.2017.8048412 

[22] Sudheer H, Kodad SF, Sarvesh BC. (2018). 

Improvements in direct torque control of induction motor 

for wide range of speed operation using fuzzy logic. 

Journal of Electrical Systems and Information 

Technology 5(3): 813-828. 

https://doi.org/10.1016/j.jesit.2016.12.015 

[23] Fahassa C, Sayouti Y, Akherraz M. (2015). Improvement 

of the induction motor drive's indirect field oriented 

control performance by substituting its speed and current 

controllers with fuzzy logic components. 2015 3rd 

International Renewable and Sustainable Energy 

Conference (IRSEC). 

https://doi.org/10.1016/j.asoc.2017.09.00710.1109/IRS

EC.2015.7454928 

[24] Panchade VM, Chile RH, Patre BM. (2013). A survey on 

sliding mode control strategies for induction motors. 

Annual Reviews in Control 37(2): 289-307. 

https://doi.org/10.1016/j.arcontrol.2013.09.008 

[25] Kaimierkowski MP, Dzieniakowski MA, Sulkowski W. 

(1991). Novel space vector based current controllers for 

pwm-inverters. IEEE Transaction on Power Electronics 

6(1): 158-166. https://doi.org/10.1109/63.65014 

[26] Kazmierkowski MP, Krishnan R, Blaabjerg F. (2002). 

Control in power electronics: Selected problems. 

[27] Zhang Z, Tang R, Bai B, Xie D. (2010). Novel direct 

torque control based on space vector modulation with 

adaptive stator flux observer for induction motors. IEEE 

Transactions. on Magnetics 46(8): 3133-3136. 

https://doi.org/10.1109/TMAG.2010.2051142 

[28] Lokriti A, Salhi I, Doubabi S. (2015). IM direct torque 

control with no flux distortion and no static torque error. 

ISA Transactions 59: 256-267. 

https://doi.org/10.1016/j.isatra.2015.08.014 

 

 

NOMENCLATURE 

 

vs, is Stator voltage and current. 

φs, φr Stator and rotor flux. 

θφs ,θφr Positions of stator and rotor flux in the stator 

frame. 

ω Mechanical rotor speed. 

2.p number of poles. 

Te Electromagnetic torque. 

Tr Rotor time constant. 

Rs Stator resistance. 

Ls ,Lr ,Lm Stator, rotor and mutual inductances. 

σ Total leakage factor. 

H(.) Denotes hysteresis bound for a chosen variable. 

E(.) Denotes logical decision for a chosen variable. 

(.)* Denotes a reference value. 

(^) Denotes an estimated value. 

(.)α,β Denotes α and β axis-components for a chosen 

variable. 

(.)d,q Denotes d and q axis-components for a chosen 

variable. 
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