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ABSTRACT

The LC filter has been generally used to filter the
output voltage of PWM inverter to the sinusoidal
waveform. The resonant voltage on the output voltage
of PWM inverter may be generated due to LC filter.
This paper proposed the algorithm to damp the
resonant voltage using the virtual resistor without
decreasing the efficiency by the power loss in the real
resistor. The method is appled to the vector controlled
induction motor driven by the PWM inverter with the
LC filter. The simulation results are carried out to
verify the performances of the proposed algorithm.
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44 474 AZAT
2, ANAEe Aga
mma@r W A AGelE Ae A% (1)-()
o} 2},

m F
rg
i
[
B
ok
iht)
rg
[
N

V, L,C,

Vi srpfesy 1 1)
f

S

<<
B
O
=y

L,C, (3

A

- 416 -

50
P SRR
30
20
T 10
— '3
& o e
A0 f----
20fenne-n
a0
-430’ 107
Frequency [Hz]
(a) TE{QI=E{Qt 2E HHA|
50
g 10f-
=
5o o
JRT: ) TP U SFNS S-5A5 5 S SRR S
5.1 USSR 0T S SO
I’} —
-40
10 10°
Frequency [Hz]
(b) EEHIAEILL BB HEA|
® iy L—="0070)]
i == 10010)
40 : ALrees 1010
! [mee 20
USRS I3 SV BERS (VS il (o
£ oo 7.
& Vv S
[ o e S e S S S Ak CE R ot dn RO
- N
\::\
""""""" '::b“\\s":
1 % e
10' 10! 10° 10*
Frequency [Hz] .
(c) TE{ QIE{9} HE i A
50
e 1000[0);
H "//-- 1w|t!)1'
40 // pose ;lﬂéﬂl
it — 110]
' AU SO N SR 1 S S P . .- i
o L/
2 L/
& 10}--een A
At
(1] e e e B G St Y
10 ;
10' 10* 10° 10*

Fraguency [Hz]
(d) EE{HTAEIR}L WE HE A
O 2 XSXE Halol| cist Fuls S5
Fig. 2 Frequency response for variations of damping
resistor



3y 2« LCEH Y g F347F 800[Hz]7F =
=2 gF J49Y 2 AWASAY L GS 22 #
o2 ARy ATALE W3 AHE Fs LCE
He Fa &9 EAS 47HA ATAY dZd94
of we} zZ+z} Bl Aot

a1 2aE AsALE d9HSY AFR e
AQA e P2 dFFT F o] AHIFE 044
20Q1e 2 W3 A FHF FEEAHS 27 2 A
oltt. AFTAFLE JdYH HFAA A& AF
Aol Z7letdAA AFEFA F7EHT =8 g
Fa$7t Zade dHyYgEdx 4P 19
H AsATE AAMAESG JFIZE Alds AF
Aol FietEA AFEIAE FAHAD AGF
g7t F7tH0] "eyade gyl a1d
2% (e AsAYS d9HG == AFAH
o HER Ztzt dZstm, o] AFF;S 1Ke]AA
1[Rle2 Zrax A FdF $EEANS 747 HQ A
olty, AFTALES UHEHY ¥HE dF Ade Al
T Aol AN AFEHde FAHY HEHF
E3E Asdd., zdd AFHEE ANMAEHYG
HE A= AT AL #FAAVE AFEIHE
FAHEAA ARFRFIL FAHY FEHYEIAE
Folx

kA 9 471A] A F AFTATL 3 A
As 2 HEHY EA7F FAY 57T AAAES
HE49d S F2d57] dg Ao A" A
43}

3. LCEH xze oH 7IH

0

LCZH+ PWMUHHS £¥dd4e AAR%=E
2 Ys7] A A8 HET, LC HEo| ofs) L4
He 33 A4S gAs7) A8 LCEE A AFA
FE& AT a2y dA AHAAAME ]
ATAZ 4 AGAs £ AFEL HE o
ATALS AHE & F ok mEM dA AFA
FUA o] AFAFHR A T4 AAE ¥ ¥
NE M AT A AHEde 7IEE AAEH

a¥ 29 RAE ATAY 42 0Y F ATRE
Bet FE¥Y AFHE FAN wHte WAl AH
Blsl AEdd I AARAEG HELE T4
T 27FA7E T 9714 dHE HEAZE 3y
< AsAYE ARz 74 A, 34 Ud9H
AHF 538 AAMZE o dasi. o]d ¥iste A
HAE HEAZE #2L 33 ARANE AG &4 &
AA7E o e7ET. add dFRG A 54
o] 7E377t o AfH B3 F=AF7Y AF
EdAodME dE7] dHAFS A dEA
g 1M A E JY7A AEstdor B AWAH

APE Zo] AL £ Uvhes FEE U
et B =FdqAMe ASAEYG HEE dF

He AFASE 7/MIAgez T3 7IHE A

A3, 19 3& 28 1(dE tA 28 Aot

L¢ iL im

—— —
+ lic lik +
Vs Cr——= §Rc Vm

38 3 HuAe{et HE HZE HSHE 3=
Fig. 3 Circuit for damping resistor in parallel with
filter capacitor

29 3¢ Ased e 4ES HET £ AT
i = —=— (V.= V,)
L SLf s m (5)
z.c = iL_ z.R_. 2m (6)

Z.c = Scf Vm (7)

A (5), 6), (D& o83t AFAYe] BE=
dZ4d LCEHE £5=2 YelE 19 49 2

im
Vs 1 iL ic 1 Vm
__)®.__.) _ —-—)(8}——) f—_— >
+. SLr| +.A SCr
Vm TIR
1
Re

a8 4 HMEXNEO| U= LCEE E¥HE
Fig. 4 Block diagram of LC filter with damping resister

29 404 AEE HEATez TR A

Im
* . _¢ .
Vs ®Vs & 1 1L5®105' 1 er
+ +_ SLff + SCr
- \'%
Veel "
Vs_c Lf P
—R_ES <

08 5 LCEEL MESE JMXE g3
Fig. 5 Block diagram of virtual resistor in the LC filter

- 417 -



a8 5M AFAMEH AgE FlEs (LyRo)
& gl LCEH F3ARE 22717 A%
7HE ALl 9o <
gol LCEH dddd 5 PWMYEAY] €

_—ﬂ' B 5L oo

AdAYE AHgstel LCRE Y BRALE AA
ANE e FEAEY] A AN2add] Fg
. o AL 33 AdNY WYL 2% 712
2% JHEo2 ARNZ Aol

I/ds_c = %Slfds_f (8)
- L
Vi = FViss ©

o 71 A Viase, Vase® Z+7} 4% % qF9 MEAE
#olH, Vasys, Vesre 42 dF 2 qF9 AdAAH
A% = 257 ALl

a9 62 A@®)F 9 2 29 58 P31y ¥
HAlol Al 71 AsAYe EETol. HE A o
238 49 F 2995 43 2 oF 124
&% % -3 AT 22 W F, PWM A9

o] 71E-ge] Bt

Vd; t > Vds:c
VdS_C L f V s _f
~— S fe——
Re
Vs 3 > Vas ¢
Vese [T S| Vaos
Re

38 6 YEHI Al 7IMNXE EET
Fig. 6 Block diagram of virtual resistor at vector control

38 72 NMEAEE AHEE FEAF7] HHA
Azde] AoFLE 2l Aot LCEIH
A4 F FEAF7] 34 AR AYE FHs
o] Mt 2% uAHEA AYoz AIAZ
ThAl 2% F7IREA AG Vass, Ver 22 ¥
ol AFEE H®FA (9= A& d-
l;'l q—% 7}/‘01'1160"2-§ %7}'% ;x(jc)):}' Vds_c, Vqs_c
8 SxAo FL 3 AEA
FZE FYF & FHE d9 oF 7I€H G
VRS MY AYHES A4 W F o] A

N

{
1
Red | T

JojeJedio)

O

Ly

el BRI

Nl
i
[

1

&

5
&

|
’Eéw
¢
[

[==)
;
r\l

38 7 A E ARBA| RE ME7] HER N AAH
Fig. 7 Vector controlled induction motor systen using
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