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Analysis for Operation Characteristics of Induction Motor at Symmetrical & Asymmetric Unbalanced
Voltages
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Fig. 1 Voltage & Current Vector Diagram
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V= (Vi 20" + Vo £ (60" + 8) + V. £ (60" ~ a))

(3)
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Vi= = (Vy 207+ V, .2 (60" +8)+ Vo2 — (60 +a))
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Table 1 Specification of sample induction motor

parameter 220[V1, 4p, 3HP 60Hz
stator resistance, Ts 0.435(2]
rotor resistance, rr 0.816[R]
stator leakage inductance, Lis 0.002{H]
rotor leakage inductance, Lir 0.002[H}
mutual inductance, L 0.0603[H]
Inertia moment, J 0.089(kg - m’]
Friction coefficient, B 0.0089[Nm - %]

A £8P W& 7 FHYY 7% A43F 9
8 22z 4 Y (balanced) B 1, 2, 3[%] &
Fyo met Zoj3tA.
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Table.2 Comparison of unbalance ratio due to symmetrical &

asymmetrical
T8 v, V, v, VUFI[%]

Balanced(IMB1) 127.020° 127.02240° 127.0 £120° 0
2ph-asym1(IMAS1) 127.020° 127.0£241.78° | 12702121648

3ph-sym1(IMS1) 1220£0° 125.0 £ 240° 1262£120° !
Zph-asym2(IMAS2) 127.020° 1270£424178° | 127021240°

3ph-sym2(IMS2) 119.92£0° 126.80 £ 240° 127.90£120° 2
2ph-asym3(IMAS3) 127.020° 127.022432° | 1295211716

3ph-sym3(IMS3) 117.0£0° 129.09 £ 240° 127.02120° 3
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Fig. 3 Positive & Negative Sequence Current by VUF
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(d) 3% unbalance
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Fig. 4 d, g-axis curve by VUF
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