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Research on Direct Torque Control of Open Winding Permanent Magnet Synchronous Motor
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(1. School of Electronic and Information Engineering ,Suzhou University of Science and Technology ,
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Abstract: In order to solve the flux asymmetry and torque ripple problem existed in the direct torque control
of traditional structure for permanent magnet synchronous motor, an optimization method for direct torque control
for open winding permanent magnet motor combined with dual converter topology was proposed, the advantages of
multi-space vector output with dual-converter topology in the system were noticed, the method with different
sectors division and the corresponding space voltage vector combination were analyzed under the condition with
equivalent three level of open winding PMSM, selection of switch list was optimized, the reduction for the
asymmetry for synthesis flux and the output torque ripples was achieved. Finally, the validity of the proposed DTC
method was verified by simulation and experimental results.
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Fig.1 Relationship between voltage vector and stator flux linkage
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Fig.2 Sector and vector selection of traditional

direct torque control
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Fig.3 Topological structure of open winding motor system
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Fig. 4 Sector partition method for three level system
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Tab.1 First sector optimization switch table

for equivalent three-level system
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Tab.2 Comparison of stator flux linkage changes
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Tab.3 Comparison of torque variation
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Fig.6 The waveforms of electromagnetic torque
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Fig. 7 Torque details and sectors
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Fig.8 The waveforms of the speed
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Fig.9 The waveforms of the flux circle
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Fig.10 Detail waveforms of flux linkage
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Fig.12  Experimental waveforms
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