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Thesis Summary 

 

Recently, high power drive applications imposed the researchers to investigate a several 

methods for electric power supply segmentation in order to respect the prescribed 

converter power limits. Multiphase machines are engaged in fierce competition with 

others conventional three phase machines especially in the industrial applications due to 

harmonics reduction, greater fault tolerance with better redundancy and performance. In 

addition, reliability is the main concern in the most of industrial applications. Therefore, 

studying the electrical drives behaviour during a fault condition is the key to ensure 

system sincerity. 

This study introduces a post-fault speed estimator for asymmetrical six-phase (6-ph) 

induction machines (IM) under single open phase condition. The proposed technique is 

based on Kalman Filter (KF) estimator. The multiphase machine model scheme is 

associated with proportional integral (PI) speed control. Also, the indirect field-oriented 

control (IFOC) is intended to be used and followed by a hysteresis current controller 

(HCC). Different operating conditions have been carried out to investigate the estimator 

fidelity. The simulation study is performed using MATLAB / SIMULINK platform. 

The simulations results show a promising performance of the proposed speed estimator.  
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1 

 

1 INTRODUCTION 

 

All Electrical motors are a vital part for any electrical system, especially in the 

industrial applications. Many developments are carried out to enhance motor operation, 

control and protection.AC induction motor is the most common and practical motor 

among the other types of the electrical motors. Also, it can be considered as the best 

choice in terms of robustness, lower cost, minimal maintenance and lower weight at a 

relatively wide power range.  

Multiphase AC induction motor was released in the middle of 1990s due to the need of 

extra high power applications, including railway traction industry, wind generation and 

electric ship propulsion, etc.,[1-5]  

Multiphase winding layout can be broadly classified into symmetrical or asymmetrical 

winding layouts. The phase belt angle between two adjacent phases is known to be the 

main factor to identify the machine winding scheme [6, 7].  

Reliability is the main concern in the most of industrial applications. Therefore, 

studying the electrical drives behavior during a fault condition is the key to ensure the 

system sincerity [8, 9]. So far, vector control is usually the basic technique used for 

induction machine control [10, 11]. Also, speed sensor is commonly required for the 

indirect field oriented control (IFOC) in order to measure the rotor position. Moreover, 

the flux sensors are expensive and unreliable [12]. 

Thus, several methods are presented to eliminate the speed sensor for the six-phase 

induction motor. The fuzzy logic control was shown insensitive to parameter variations 

but has a limited adaptable range [13-16]. Another technique used is the model 

reference adaptive system (MRAS) which is one of the famous methods used thanks to 

its high robustness and fast response Nevertheless, this method suffers from noise and 

disturbances affecting the system [17]. Also, high control efforts and chattering are the 

main problems for sliding mode observer method [18]. 


