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Fig.1 Three-phase winding voltage amplitudes
when £,=0.05 and -180°<6,<180°
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Tab.1 Parameters and size of 5.5 kW Y132S-4 motor
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Fig.3 FEM structure and subdivisions of 5.5 kW motor
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Fig.4 Curves of three-phase stator current vs.

0, when k, is 0.05 and load is 75%
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Fig.5 Positive and negative sequence equivalent

circuits of asynchronous motor
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Fig.8 Comparison of current density waveforms and

corresponding Fourier transformation results
when rotor slot is at typical position
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-784  239.1 2507 1414 137.6 119.1 1046
-814 2369 247.1 1341 1322 1212 1134
-854 2474 2484 1268 1239 1266 1259
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Influences of CVUF’s phase-angle factor on operation performance of

asynchronous motor under unbalanced three-phase grid voltage
LIU Xiaofang',ZHANG Yuanxing',ZHAO Haisen', WANG Xiangyu',HAN Zhi',WANG He?

(1. State Key Laboratory of Alternate Electrical Power System With Renewable Energy Sources,North China Electric
Power University, Beijing 102206, China;2. China Electric Power Research Institute,Beijing 100192, China)
Abstract: Since the unbalanced grid voltage impacts on the proper operation of asynchronous motor,the
influence of the phase-angle factor of CVUF(Complex Voltage Unbalance Factor) on the operational perfor-
mance of asynchronous motor during three-phase grid voltage unbalance is studied. The relationship between
CVUF and the amplitude/phase of three-phase winding voltage is analyzed,based on which,the influence of
CUVF’s phase-angle factor on the stator current,loss and torque performance of a 5.5 kW Y1325-4
asynchronous motor is studied when the positive-sequence grid voltage is 380 V,the CVUF’s amplitude is
constant and the load rate is 75%. Results show that,the three-phase stator current follows the sinusoidal
variation of CVUF’s phase-angle;the asynchronous motor should not operate at the point of maximum state
current to avoid the deep drop of load ability and the overheating of windings;CVUF’s phase-angle has
slight influence on the losses,startup performance and torque ripple components. The three-phase stator
currents and losses of asynchronous motor are calculated for different voltage balance conditions and the
calculative results are basically the same as the measured results,showing the correctness of the theoretical

analysis.
Key words: voltage unbalance; asynchronous motor; CVUF; stators; rotors; three phase currents; losses;
torque performance



