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Title of Thesis : Inverter Fault Tolerant Operation Vector Control in a PMSM Drive

Abstract of Thesis: This work presents a performance analysis on the principles of operation, control

algorithm and design consideration of the fault-tolerant operation for a two Permanent Magnet
Synchronous Motors (PMSM). The fault-tolerant operation is used in subway train to save the
continuous operation of the train in the event of failure occurred in one leg of one of multiple three-
phase Voltage Source Inverter (VSI) used to derive the subway train. According to the fault-tolerant
operation principle the faulty three-phase inverter and another healthy three-phase inverter are
reconfigured to a five legs inverter to supply two three-phase identical PMSM. Non-adjacent selection
principle is applied to protect the common leg of the five legs inverter from overcurrent. To perform
the fault-tolerant operation a modeling of the PMSM, three-phase SVPWM inverter and the Field
Oriented Control (FOC) method of speed control in closed loop operation is implemented using
Matlab/Simulink software. A short study of electrical braking system for the subway train is given and
a model of plugging braking system is proposed and implemented using Matlab/Simulink and the

simulation results are discussed.




