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Analysis and Research on Power Factor Characteristics of Permanent Magnet Synchronous Motor
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Abstract: In variable frequency speed control drive system of permanent magnet synchronous motor
(PMSMD) , high power factor (PF) operation of the motor can reduce the reactive power loss of the system, thereby
fully utilizing the capacity of inverter. A characteristic equation between d, g-axis current and power factor was
established, and the d, g-axis current set and equal power factor curve with any power factor were solved , so that
the power factor characteristics of PMSM under different operating conditions were analyzed clearly. Additionally,
the optimal power factor operating points for permanent magnet synchronous motor was provided based on these
characteristics. Finally, a simulation model was built by Matlab/Simulink software, and the correctness of the
theoretical analysis was verified through simulation results.
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Fig.11  Diagram of voltage and current vector comparison
under operating condition 6 for both traditional

and proposed operating point
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Tab.2  Test data statistics table

T iJA iJA I/A UV PF

1-H, -22 72 75 58 0.964
1-J, -39 66 77 54 0.999
2-H, -159 240 288 109 0.778
2-K, -310 170 353 80 0.910
31, -21 74 78 301 0.991
3-J, 40 67 78 280 0.999
4-1, -176 44 181 311 0.772
4-J, -324 31 325 132 0.999
6-1, -227 203 305 313 0.857
6-K, -310 170 353 256 0.899
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