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Analysis for Operation Characteristics of Induction Motor at Asymmetric Voltage
Unbalance

Jong—Gyeum Kim,Young—Jin Park,Eun—Woong Lee,ll-Jung Kim,Hong—~Kwan Sohn,Jong—Ho
Jeong,Dong—Ju Lee

Abstract — Voltage unbalance is generated by the
load and impedance mismatching at the 3-—phase
4—wire system of customer load. Voltage unbalance
factor can be changed by the voltage amplitude or
phase angle, and both. A small voltage unbalance is
connected to high current unbalance. If the voltage
unbalance is generated at the joint system of
1—phase and 3-phase load, Induction motor due to
the current unbalance increase is generated loss,
noise and torque ripple. In order to analyze the
effect by voltage unbalance, it is necessary to the
consideration of amplitude and phase angle.

In this paper, We analyzed the effects that induction
motor is affected by asymmetric voltage unbalance
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Fig 1. Voltage & Current Vector Diagram
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Table 1 Specification of sample induction motor

parameter 220{V], 4p. 3HP 60Hz
stator resistance, Iy 0.435[0Q}
rotor resistance, r; 0.816{Q]
stator leakage inductance, Lis 0.002[H]
rotor leakage inductance, Ly 0.002[H]
mutual inductance, Lm 0.0603[H]
Inertia moment, J 0.089[ kg-m']
Friction coefficient, B 0.0089[Nm-%]
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Table 2 Comparison of unbalance ratio due to voltage
phase angle displacement

e v, v, 1A VUF[%]
Balanced 127.020° -127.02240° 127.02120° 0
2ph~asym!} 127.020° | 127.0£241.78% | 127.02121.548° 1
2ph—asym2 127.020° 127.0£241.78° 127.04124.0° 2
2ph—asym3 127.020° 127.04243.2° | 127.0£117.16" 3
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