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VII. CONCLUSION

This paper proposes a algorithm that utilizes on voltage and
current residual components based on the FWM to diagnose
the ISF of the PMSM. Many studies have attempted to
diagnose the ISF, but most of them did not consider the
winding that has the fault, ans usually focused on very severe
conditions. Because it can result increase in severity, or cause
other faults such as a demagnetization fault, the ISF must be
diagnosed in its early stages.

We diagnosed the ISF with the following steps; First, we
developed a FWM that describes the voltage drop of the
winding that has the ISF. As it showed a satisfactory results
with experimental data, we proposed a FI based on the FWM.
Applying the LS method to estimate the FI with the VRC, we
can determine which phase has the fault. We could estimate the
severity of the fault under various fault conditions, including
early stages of the fault considering either the VRC or the VRC
and the CRC together. The proposed method is affected by the
magnitude of the stator current, but it is not affected by the
operating speed. Considering the magnitude of the load torque,
the proposed method can diagnose the fault effectively and it
is applicable to the PMSMs in EVs since those machines are
operated under various operating speed and torque conditions.
Further, the proposed method can diagnose the ISF in the early
stages while conventional studies do not work at all.
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