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Abstract 

This paper enlightens the different types of fault that occurs in the three phase induction motor, 
by comparison between inverter faults, short or open circuit, phase lag in short and open circuit, 
multi-phase short circuits, single phase short circuits and many others. This paper also includes 
controls methods and their faults in controlling the three phase induction motor. Voltage and 
current output are analyzed in terms of space components for every topology and faults that 
occur in the system. The output voltage and current values are then processed to maximize the 
output power of the system during fault occurrence. 
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Introduction 

The full control over the motor’s speed and torque are the main characteristic that is needed in 
the industry. The motor and motor drives plays a crucial role in this field. The particular areas in 
which these works are for military, automotive industry, aerospace and other areas too[1]. These 
areas are constantly increasing the need for this so as to increase the system efficiency and as 
well as performance[2]. There are many safety applications in which they are not supposed to 
fail and provide paramount reliability and robustness like steering, brake systems, fuel pumps, 
and many more[3][4][5].  

There is hence need for these fault tolerant system that are now a great research area in the field 
of machines and electrical systems. There are many papers that shows analysis, modelling and 
the part of simulation of different types of machines and inverters faults[6].  
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FAULT TOLERANT SYSTEMS 

 

1. FAULT TOLERANT DRIVE TOPOLOGIES 

There are many capacities and other requirements that are used in fault tolerant topologies, for 
comparison normal three phase inverter is used. The capacity of the system in the fault condition 
is termed under faulted system capacity by the adopted “fault power rating factor”[7]. The main 
point to be noted is that the voltage and current limits characterizes the capacity of different 
topologies that are present in the “fundamental frequency components”[8]. There are many 
control methods that uses zero sequence current component to control the circular flux trajectory. 
But, “zero sequence voltage” that is required to drive the “zero sequence current” is neglected.  

In different AC machines there is very little impedance in the “zero sequence circuit”. Moreover 
there aren’t any speed and voltage term related with the “zero sequence circuit” as there are with 
fundamental circuit. 

 

2. PHASE REDUNDANT TOPOLOGY 

The main ability to isolate the faulty phase introduces the possibility of introducing a new 
inverter for the improvement in the fault tolerance. This configuration referred as phase 
redundant topology. This circuit incorporates the faulty SCRs and fuses in the three legs of the 
inverter.  

A fourth leg that is incorporated inside the inverter and is connected in the place of faulted phase 
leg, and after the fault isolation device. In time of normal operation this fourth leg doesn’t work 
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and doesn’t switches. As of this only the three previous legs are used for static transfer to the 
output faulted phase when needed[9]. 

After the fault, the operation mode that is a big improvement in the 0.60-pu output capacity 
during a two-phase control mode is adopted. The phase redundant topology contains SOCF of 
2.44 and is tolerant of the fault when all four fault is considered. 

 

Figure 2: Phase-Redundant topology 

 

3. FOUR LEG INVERTER TOPOLOGY 

The four leg inverter as illustrated in the Fig. 3, is used to improve the fault tolerance in the AC 
induction motor drives. The two phase control method for the single phase of single open circuit 
fault was utilized as in phase redundant topology.  

There is a new approach to the fault tolerance using the four leg inverter. The fault in the paper 
was opened for a switch fault that could occur as a result of the gate drive unit failure. This 
method that is presented in the paper could open the switch fault on all the three phase as long as 
the fault occurred in both lower and upper switches, but not with the combination of both upper 
and lower switches[10].  

There is a thing to note that a fault in the neutral leg could not be housed. The post fault control 
action should be commanding a three phase set of the currents, with these three phases 
concluding the non-zero current. 
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Figure 3: Four Leg Inverter Topology 

 

CONCLUSION 

This paper reviewed about the fault tolerance in three phase AC motor drive and have been 
presented the literature. The approach that is based on the normal or fundamental inverter output 
spaces in terms of voltage and current and power. The axis limit has been adopted on the basis of 
identification of the potential performance limits of the each topology as discussed. These limits, 
“a fault power rating factor (FPRF)” has been used to define the performance limit of each 
topology. 
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