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Analysis on the Operation Characteristics of Induction Motor Operated by
Unbalanced Voltage with Harmonics Components
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Abstract -

Most of the loads in industrial power distribution systems are usually balanced and connected to three

power systems. However, in the user power distribution systems, partial loads are single & three phase and
unbalanced, generating voltage unbalance by the impedance mismatching. Voltage unbalance has detrimental effects on

three-phase induction motors, including over heating,

line-current unbalance, derating, torque pulsation, low

efficiency, etc. This paper presents a scheme on operation states of a three-phase induction motor under the
unbalanced voltages with harmonics components. Three-phase voltages applied to the stator winding of the studied
induction motor are controlled by respectively adjusting not only fundamental but also harmonics components.
Harmonic components at the voltage unbalanced factor(VUF) of the three-phase source voltages can then be
examined the different values of VUF on machine’s operation characteristics.

Key Words : Voltage Unbalance, Induction Motor, Symmetrical Components, Torque Pulsation, Harmonics
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Table 1 Magnitude and phase—-angle of voltage
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Fig 3. Pos-Neg-seg-component of Voltage

o
i

Al
2l

el RoZA 18 3b), (O

=

=

st
B# 22 HAerA 157

tﬂ

Bo
jrase)

12)

e AomA AY HPolA nET A7 wol

2|

0
H

o)

o
|

o

~

Tor
=)

857} wobalrt

=
€]

2y g A% o

H 4ol ek el

How

o))

o} 2

el Ade A "

pid

3+ 0.876[%]

arzje g I

2ol

7)1 94

= 5]

22

o 1.107[%]ell A

H] &

=K

4

HAE7I

2927170 2rd.
3 2,

[e]

=]

HE719

L

Bel g o

EER

2=

=

i

4 ]

TR

\

Ve

- +(xs+x',) ?
Vy

[

e

P

IP_

\nJ

-
¥ =3

Time |1 cwcin]

R
|

0.05[%]<]

] ana

il
0
0

Fig 4. VUF considering Harmonic components

136



Trans. KIEE. Vol. 54P, No. 3, SEP, 2005

Nl

<
BN

X3

3
s

1o}

Hhu] g

W ©l

It

I,

Jiw,,

12
(2—9)

g

=a’ltal
I.=d ,+a’]

I,

T=

S

A-ge =

At e 24

KN
-

#1942

o
-

19 6@)

B

RAV, 1,+V,1,)

P,=

0
o

o
olp

2|

€l o
|=

el

gk 380/220[V] A2~

=
(s}

7

=
Ep

A=
g e

171 9

3| A 3]
Q3

A00°

g ]
L]

il
=]

487

af

e
o

T

wr
]

oy

[0
@No
h
o
TR

i

REREIPES

9]

it
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Table 2 Specification of sample induction motor
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