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VI. CONCLUSIONS

In this paper, the MSCA and LDA classifiers were evaluated for accuracy for fault
detection and estimation in PMSM. The amplitude of the harmonics of the phase
voltage or stator current signals were used as features for the LDA classifier to detect
the fault type and estimate its severity. Three faults were discussed: static
eccentricity, turn-to-turn short circuit, and partial demagnetization fault. Tests were
performed using FEA and validated using experimental data for two types of
PMSMs: a 12 poles distributed winding machine and a 16 poles concentrated winding
machine.

Most of the previous detection and separation methods are based on using
the subharmonics of the stator current signal while the motor is operating at a
specific speed and torque. For the proposed method, experimental and simulation
classification results show that the variation in amplitude of the current or voltage
harmonics due to the presence of a fault in the machine, can be used to detect the
fault type and estimate the severity under different operating speeds and loads.
The accuracy of the classification depends on the density of the training samples
in the sample space.
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