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A Study on the improvement for current waveforms of a

three-phase induction motor with LC filter

Taek-Kun Nam , Jin-Gil Park
Abstract

An AC induction motor of constant speed characteristics has been widely
used as power source because of simple structure and low maintenance cost in
industrial field.

The variable frequency AC source with a conventional inverter which 1s
composed of power semi-conductors and drive systems contains much noises
in sine wave current  due to high speed switching of direct current.

In this paper, the low pass LC (ilter for a variable speed mduction motor
driven by a full bridge inverter 1s introduced to solve EMI problem originated
by much noise current. The modifiecd LC filter based on the 3rd order
Butterworth LC  filter is used for the computer simulations and real
experiments. The characteristics of proposed LC filter are investigated through
IFI'T analysis.
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Fig.2.1 Circuit Configuration of the Low Pass LC filter
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Fig2.2 Current Waveform of the Induction motor

without LC Filter at 20Hz
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Fig.2.3 Current Waveform of the Induction motor
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Fig.2.4 Curreat Waveform of the Induction metor

without LC Filter at 80Hz
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Fig.2.5 Current Waveform of the Induction motor
with revised 3rd order LC Filter at 20Hz
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Fig.2.6 Current Waveform of the Induction motor
with revised 3rd order LC Filter at S0Hz
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with revised 3rd order LC Filter at 80Hz
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Fig.3.1 Schematic diagram of Experimental Equipments
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Fig 4.4 Current and Voltage Waveforms of the Induction motor
with 3rd order LC Filter at 20H:z
{: 350mA/DIV 20ms/DIV 1l Vi 20V/DIV 20ms/DIV)

| T [
)| | |
VAW ANNINA \
IV N IIENANE VAR
FONTE N TN AT
\! / 7
Current
] | I
'\' A' A, A| Fa¥
Iy 1/ [ [y /
10 [ /
\ \ | \ \
% Voltage

Fig.45 Current and Voltage Waveforms of the Induction motor
with 3rd order LC Filter at S50Hz

(I 250mA/DIV 1Cms/DIV |l V: 45V/DIV,10ms/DIV)



WIS AR KB #wE £ 1868

174

Frequency{Hz]

20 4«0 @0 &0 T O WO W WO 20

- 1o L | —
.A
]S
[T A
.ll_jio
EEEE $88333888 3
Ppmduy tvioprijidury
g
d
[-] —
meuy | | i S
P IA\ mm
| — L. HAS . o
< L 2% 8
SR b sEE
NI i 3EE
= ~ 3 G
— \Vl | .m _mr
rlm\lwl|' S WMW
// m
~-1N D MmM
TP A P8
& ™ 5 B
2

Fig.4.3.1 FFT Analysis of current wave in Fig.43




LCHHE o8& 3}FeaErIel HFsa Add #& 47 173

INVERTZR T
r Y . B
= x i !:x/ rear3/ {
weCTASE [T LA A ¥ 0 \
Sl “ 1 WO W Py T i i
ac “—‘;‘x -"'\ALI | AAk.: |t\\m, 'V\;LL’
23av [ I
- 1+ 0 ]t
T =
| ‘ : [ I T 1]
== [ 11
— WAy LA ey L] =
~ T | EINEREE INNIER
i Iaaie i BRI
i T Ly s L SE T i
LT i T 1 1 T 11
;t; t Vatage | | J

Fig.43 Current and Voltage Waveforms of the Induction motor
without LC Fiiter at 80Hz

Fig.3.1 Schematic diagram of Experimental Equipments
- @ 225@A/DIV 5my/DIV il V: 50V/DIV 5ms/DIV)

T ] T ] r [ i
&|«<1|\:‘1 \%A!:::/\\IJ
A | T | al ! ™\ i 4
b T Ny YA
YN RN - /
K i I LE ¥ \{ \l/
[ | |
N Curent { j | Curzent P
C T 1 T 1 T 11 '. !
ISP R T o o
1 ey LAl et Ul ey LTI A ] | A\ [/ N N\
ENRIAALNE AT NATED 2, !
MEITERIRATN AN R R A ARAL \ 1 [ CNT 1
JAE D A oSN 2 AN WA Wi -
| VPvy PV ] Gl '|||/ W Y
hl ] [ Voiagr I Voltage |
Fig.4.] Current and Voltage Waveforms of the Inducticn motor Fig.44 Current and Voltage Waveforms of the Induction motor
without LC Filter at 20Hz with 3rd order LC Filter at 20Hz
Q: 700mA/DIV 2ams/DIV 1 V: 45V/DIV 20ms/DIV) Q: 350mA/DIV 20ms/DIV |l V: 20V/DIV 20ms/DIV)
{ i \ | [ | |
T l\ /'\ - /l
T L i ! / i \
EEMD O/ O VT T
g ] ARNTEENTARNTARYY AR
fi \Ilj \]/ \/ \*i/
R ! !
1] [ [ Jcure | | i
T 1] | | | [
TN INEEFNEE VN NERIN
T foea L /I \l I\ ]
I VA ] /
LI O LR
1A \d/| \v \UA| \VA‘ \
| |
i | Voitage | J
Fig.4.2 Current and Voltage Waveforms of the Inducticn mctor Fig.45 Current and Voltage Wavelorms of the Induction motor
without LC Filter at S0tz with 3rd order LC Filter at S0Hz

Q: 225nA/DIV 10ms/DIV 11 V2 50V/DIV 10;s/DIV) 1 2500A/DIV 1Cms/DIV 11 V: 45V/DIV 10ms/DIV)



174

Fig

AmplitudefA]

WBISEARE KB R0E 5188

o \/ %4
' Voltage

4.6 Current and Voltage Waveforms of the Induction motor
with 3rd order LC Filter at 80Hz
(I 200mA/DIV 5ms/DIV |l V: SO0V/DIV 5ms/DIV)

i
Wil 2

0 ® ® W 240 X0 W @ 40 80 0
: Frequency{Hz]

Fig.4.11 FFT Analysis of curreat wave in Fig.4.1

o
- |

o

as

y |
L] .

AR mi‘;l TV U A s

" Frequency{Hz|

Fig.4.21 FFT Analysis of current wave in Fig.42

AmplitudefA]
8

aos & . [

]
]
|
T
1
[T
| R
Ty 1
T ot

Fig.4.3.1 FFT Analysis of current wave in Fig.1.3

[
!
I!
|
|
X

|
f
|
l
!
l

Aty

nwa w0

B
i

I
|
;
|
i
i

=== ~}--]~] -

Amplikide(A]
P P
BB K

Qe

f
|

8
8
B
H
3
¥

Frequency(Hz

Fig.441 FFT Analysis of current wave in Fig.44

as
a4
gﬂ.)
<
saz
ar .
a0 l\\J
¢ 0 10 1K DO 20 W0 I0 40 40 K0

Frequency(Hz)
Fig.451 FFT Analysis of current wave in Fig.4.5

T T
1

p
R

P
8

AmplitudalA]
o4

e
a8

acs

bl

ac 10 240 X0 4«0 40 %50 &0 TN &¢

Frequency{Hz]

Fig.4.6.1 FFT Analysis of current wave in Fig.4.6



o

el Hol 2,014, " I80CI98KC +27, TAER A" 7]£,1994.
INTEL,” Embedded Applications ", 1993/1994

Aol "AEgAA A3 stedTt ER I, ppdl-50,1990
e NI

AHEE o] &3 oAt
@k A7, ek Y
4.

o

L
3o

R EES ERAEE R

TAE7Y 7HHE FE AlAH
A", 3k A 7E3] sHA T 3
5.

23] 1994.

o] &% PWM Alz @A) 3
Z, 1992.
Peter Vas, “Vector Control of AC Machines”
CLARENDON PRESS OXFORD.

x N o

Vincent Del Tore, " BASIC ELECTRIC MACHINES”,1990, Prentice~Hall

B.K.Bose, “Power Electronics and AC Drives”, Prentice-Hall, 1987

Arthur B.Williams, Fred J.Tavlor, “Electronic Filter Design
Hand-book”, McGraw-Hill, 1990.

175



€ Collection.



