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Fig.3 Triple redundant coordinates
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Inter-turn Short-circuit Fault Diagnosis Method for Triple-redundancy
PMSM System

Xu Jinquan, Tian Xinlei, Guo Hong

Beihang University, Beijing 100083, China

Abstract: The reliability of airborne actuator system is an important prerequisite to ensure the flight performance and
flight safety of aircraft. To enhance the reliability of triple-redundancy Permanent Magnet Synchronous Motor(PMSM)
for airborne electric actuation system, an online diagnosis method based on high-frequency harmonic current for Inter-
Turn Short-Circuit Fault(ITSCF) was proposed. By the ITSCF mathematical model of the fault winding, the typical fault
feature in high frequency of the d-axis and g-axis current is defined in rotating coordinate. The robustness of d-axis
and g-axis harmonic current to transient disturbance is analyzed comprehensively, and the RMS value of d-axis high
frequency PWM harmonic current is selected as the diagnostic feature. To eliminate the influence of the inherent
harmonics of each redundant current, a fault diagnosis method based on the balance degree of the three-redundant
harmonic current is proposed. Finally, a fault diagnosis method is designed, concluding that extracting the high
frequency harmonic current through the band-pass filter, quantifying the harmonic current by calculating the periodic
RMS, and finally realizing the fault redundancy identification through the three-redundancy balance diagnosis table.
Furthermore, the validity of the diagnosis method proposed is verified by simulation, which provides reference for
improving the reliability of airborne electric actuation system.

Key Words: electric actuation system; triple-redundancy PMSM; fault diagnosis; ITSCF; PWM harmonic
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