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Analysis on Torque Ripple Harmonics of Multi-phase BLDC Motor under Open Circuit
Fault Conditions

Kyubeom Lee, Taeyun Kim, Yongsug Suh
Jeonbuk National University
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Fig. 1 Overall equivalent circuit and H-bridge inverter for
12-phase BLDC motor drive system
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Fig. 2 Vector diagram of 4™ harmonic under 2 harmonics reduction method
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Fig. 3 Vector diagram of 29 harmonic under 4™ harmonic reduction method

4. A E2lold &HB

B2 2E A7 e PLECS @ HILS AMgstel 0%
o

th BEH F3 AL AFA7], SEAV] H-BalA, 12
2 BLDC HE, QHE Zoz AR AEgo|Ae A4
A3, a1 43, A B4 4FOR wpro] 1Y A
Beo]Hol A AHESHE REIS] A2g AR X 13} 2,

E 1 BLDC ZEel =% =7

Table 1 Operation condition of BLDC motor

Phase number 12 Rated voltage 1,500Vdc

Rated Torque | 118 kN |[Stator resistance| 0.075 m<Q
Rated speed | & rpm |[Stator inductance| 0.312 mH
10,300 kg*m®

J motor

T8 4 24 DED MZ Hof W Mg Heel £ £3 Iiy
Fig. 4 2° harmonic reduction method applied output torque waveform
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Fig. 5 4" harmonic reduction control applied output torque waveform
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