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Title Study on Fault Tolerance Control of

Permanent magnet synchronous motor

Abstract

Permanent magnet synchronous motor has the advantages of high torque
density, wide adjustment range, strong fault tolerance and so on. It is
more suitable for motor drive systems, including electric vehicles,
aerospace and production and manufacturing. Because for the electric drive
control system, it is very complex, and has multiple operating conditions,
the probability of failure is very large, in serious cases will lead to
major safety accidents. So we must find out the fault and make the first
time to deal with it, for the system can run in the fault state is also
required. In order to improve the operation performance of electric drive
system under fault condition, based on a double three—phase permanent
magnet synchronous motor, the fault—tolerant control strategy under the
open—circuit fault of armature winding is studied in depth in this paper.
First, the basic structure and operation principle of permanent magnet
synchronous motor are introduced. On the basis of finite element
simulation, static electromagnetic performance is studied. Including
inductance, synchronous motor no—load permanent magnet flux and no—load
back electromotive force. On this basis, the digital model of synchronous
motor is constructed by the internal axis coordinate system of rotor and
stator ABC respectively. Then, the vector control strategy adapted to
permanent magnet synchronous motor is studied, and the id=0 control
principle of four kinds of current control algorithms is summarized. In

the case of selecting 1d=0 control, the control block diagram of permanent




magnet synchronous motor related system is constructed. Based on the
principle of constant magnetomotive force, the fault-tolerant control
strategy of armature winding and excitation winding of permanent magnet
synchronous motor 1is proposed for single—phase open—circuit fault of
armature winding. Finally, based on MATLAB/Simulink platform, the
simulation model of fault—tolerant control system of armature winding
involving main controller, motor body, power converter, main power
converter and excitation winding is established. Taking single—phase
open—circuit fault of armature winding as an example, the characteristics
of fault-tolerant strategy and fault—tolerant performance of armature
winding were studied by setting the dynamic simulation mode combining
normal operation, fault operation and fault-tolerant operation of the

motor.

Keywords Permanent magnet synchronous motor Open circuit fault Fault

tolerant operation
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