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Fault Detection of BLDC Motor Based on Operating Characteristic

Jung—Dae Lee, Byoung—Gun Park, Tae—Sung Kim, Ji—Su Ryu, Dong—Seok Hyun
Hanyang University

ABSTRACT

This paper proposes a novel sensorless fault
detection algorithm for a brushless DC(BLDC) motor
drive system. This proposed method is configured
without the additional sensor for fault detection and
identification. The fault detection and identification are
achieved by a simple algorithm using the operating
characteristic of the BLDC motor. This proposed
method can also be embedded into existing BLDC
motor drive systems as a subroutine without
excessive computational effort. The feasibility of a
novel sensorless fault detection algorithm is validated
in simulation.
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Fig. 6 Simulation results of the existing method by

difference of reference and actual current.(a)
Faulty current waveform (b) Rotor speed
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Fig. 7 Simulation result using the proposed method (a)

[1] R.Spee and T.Lipo,

Phase current waveform (b) Counting time (c) Fault
detecting and identification time (d) Rotor speed

4o g s

il

"Remedial strategies for brushless dc
drive failures," IEEE Trans. Ind. Applicat., Vol. 26, No. 2,
pp. 259—266, Mar./Apr. 1990.

[2] R. L. A. Ribeiro, C.B.Jacobina, E.R.C.daSilva and A.M.N.

[3] R. L. A. Ribeiro,

[4] Byoung—Kuk Lee, Tae—Hyung Kim and M. Ehasani,

Lima, "Fault Detection of Open—Switch Damage in
Voltage Fed PWM Motor Drive Systems," /EEE Trans.
Power Electronics, Vol. 18, No. 2, pp. 587—593, Mar. 2003.

C. B. Jacobina and E.R.C.da Silva,
"Fault—Tolerant Voltage—Fed PWM Inverter AC Motor Drive
gystems' [EEE Trans. Ind. Applicat., Vol. 51, No. 2, pp.

439—446, Apr. 2004.

"On the
Feasibility of Four—Switch Three—Phase BLDC Motor Drives

for Low Cost Commercial Applications: Topology and
Control," [EEE Trans. Power Electronics, Vol. 18, No. 1, pp.
164~172, Jan. 2003.

[5] Byoug—Gun Park and Tae—Sung Kim, Ji—Su Ryu,

Byoung—Kuk Lee, Dong—Seok Hyun. "Fault Tolerant S stem
under Open Phase F. ault for BLDC Motor Drives," IEEE —PESC,
182, June. 2006.





