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Analysis and simulation of power quality disturbance impacts on
performance of asynchronous motor
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and Dynamic Security Monitoring and Control Under Ministry of Education, NCEPU, Beijing 102206,China)

Abstract: This paper establishes the mathematical model of asynchronous motor related to the different power quality disturbances
first. And then the performances of asynchronous motor under ideal voltage condition, three-phase unbalanced voltage, voltage
distortion, voltage deviation and voltage sag are investigated. Detailed simulation researches are carried on to analyse the relationship
of asynchronous motor torque, speed and efficiency with different degree power quality disturbances. Meanwhile, detailed analysis
for the variation of the motor torque and speed is given with and without phase-angle-jump for single-phase and three-phase voltage
sag. The results show that the output torque of the motor has different degree pulsating or oscillating components, as well the starting

time and speed will change. Attention should be paid attention to the bad effects the asynchronous motor with power quality
disturbances.
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Fig.1 Positive sequence equivalent circuit of asynchronous
motor
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Fig.2 Negative sequence equivalent circuit of
asynchronous motor
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Tab.l Asynchronous motor parameters
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Fig.5 Simulation waveform under harmonic distortion
conditions
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Fig.6 Simulation waveform under voltage deviation
conditions
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Fig.7 Simulation waveform under voltage sag without
phase angle jump
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Fig.9 Simulation waveform under three-phase voltage sag
with phase angle jump
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