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An Analysis of the Characteristics of three
Phase Induction Motor, Considering Magnetic Saturation

Jwa, Chong Keun

Summary

The usual procedure in considering the operation of induction motors has been to neglect the effect of
magnetic saturation and harmonics. In this paper, the T-type equivalent circuit of three phase induction motor
under the unbalanced nonsinusoidal voltage is studied. By this equivalent circuit, which is considered magnetic
saturation, we are able to calculate the accurate characteristics of induction motors when the unbalanced non-
sinusoidal voltages are supplied. From the equivalent circuit, the calculated values and the measured values

are compared and it is found that the theory agree with the experiment within the accuracy of 7%.
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Fiz.I.T type equivalent circuit of
induction motor
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Fig.2, Equivalent circuit of induction motor

with unbalanced, nonsinusoidal excitation
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Table 1. Specifications & circuit cons-
tants of tested motor

Specifications Circuit constants

BE 200V r= 0,62970
R 60 H, X;= 1,13836
& 4 Xi= 4.47090 (I,) ~0- 4828
A 2.2KW  r,= 0.46474

Elk=¥ 1775 rpm  x,= 1.13836

BT HEAES X,= 4.39415(],)~0.48220
r = -0.00960 Eo+ 3.44609
X = -0.08504 E, + 40.07504
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Table 2,. Symetrical components of supply

vol tage
Symetrical Positive Negative
comnatle  F S
Voltage (V) V) S
Vuv 210
Vvw 220 214,62699 5.82638
Vwu 214
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Fig.3. Positive(Negative ) phase sequence
current I,(I,) of primary vs. speed
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Fig.4. Input(Out put) P:(P,)vs. speed

T (W

5 8 3
I

O:CALCULATED VALUE
- X:MEASUNID WALVE

I T I I I | 1}
100 M0 1700 10 1740 160 1780 1800
SPEED  (APM)

Fig.5. Efficiency vs. speed
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