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The Analysis of the torque ripple of Traction Motor in the VSI system

Kee-Hong Rhee, Shin-Yong Yun, Yong Kim, Su-Hyun Baek, Ho-Sung Kang.
Department of Electrical Engineering, Dongguk University,

Abstract -~ Traction Motor is being transferred to the
squirrel cage induction motor from D.C motor, by the
improved power semiconductors like GTO, IGBT, etc. In the
Induction Motor, inverter system must be used for delivering
variable voltage variable frequency. But, by puisating in the
system the harmonics would be produced, and that cause
the torque ripple and enfeeble the dynamic characteristics of
the motor. So, to use the inverter system, we should take
the torque ripple into consideration, To minimize the torque
ripple in the VSI fed Traction Motor, the optimal pulsating
“was presented in this paper. By using the SPWM(Sinusoidal
Pulse Width Modulation) method, feeding the appropriate
pulse, we can minimize the torque ripple and improve the
transient response,

1. SR
T Af A ‘%l%i’% stelag ZzMAel n4d%
3}"“ ool &% BE7IS shwigAel7t distsin g

%Eﬂ%—?)“ AFAet HejAe] g B4 R HIE
K7 gon, FH 9% RS APo) 2R
gopz Afxrlo ol ngd R 2% A A
&},
¥, Ax A% AdgonM HH AHFAFIAM
AR F= dEVI2e Ayt olfojAE S glon,
Ax AL HE7E AE AFo] AyE A V%
3 AR, 483 £xA9, £04A FASH £ &4
A A2 A9E dE0d A4&R o 4%
ook &= g FHojof P

add), 44 FEA$2E AR Ay gz of
3e A$ AojHgdes Ty QulHE ALgsm 9
2, AwEe £4 Agk] X8l zx2W JEL §E
ABNE AL JR3E $AHE FF 4% AS
2 489 €9 F e NFHD gk
WA, B AP AE dA Pyt A9 AeigE
%-'xh: FEABY AL AR AN dgsE A
T 2 A% TAEZ AN g8 AojEgdoziy
PWM e 24 E Qo2 FEAENY 71%A
= EE 4£=¥sld g8 5£3§,~‘é°ﬂ U Mgl
& Ese] Hx AF AU AEVY Mfsaleld] glo]
A R A% 2 ASEAE AdgaA o

2. A< HE7 Y d-q ma?

AE79 A7MAe] 34 HYoln, IiAYY BY
7t AEAolt ARFRGH AW wisf WS4 E Reference
Frame o|22o2 AAYR 4 Az, vih Mg Y% ¥
2lg d-a%9 Ax 2oz WHdd HEY F 4o

o} 2]

3 AE2E 24N DAY J2E5 A 752D
o 2% HEAo T WN] wANA, 4 (-1 2k
Fu= KFu @-1)
%’-) cos(G-&—%&)
K=2|sin0 sin(6— ?g!) sin(aa-%&) (2-2)

‘1 1 1 -

2 2 2
g 5 REA Aojd Wgzez 4 AEE wo o
& Holoh
HE-3)e BNARE2 FHE AHIAAE e
o).

cos§ cos(8—

Vg R.+SL, w,L,
V| — -w,L, R, + SL,
Vor SL. (w, — w,)L .o
Vay - (wo "wr)Lu S £
Wl - ‘dr —
R, +SL, (w,—w)LJ|iw 2-3)
—{w,—w,)L, R,+SL, |lis

SE BETs quah
SA&3 A7 AYe) FEs] @ wHEea
= §@2-4)% B}

T.= 3 (£)bux1, 2-4)
T.= % 23 bamior = bomir)
= (2 (i pfay = Fafer) (2-5)
T,- 1= e = 2 p2 (2-6)
o (T,e ¥ESD pE 34, S B4 A%).

3. QAE] W] 9% Eo= A%

3-1 A9 AWE(VSD

ARY GuEE DAo) Hz 238t DAAAN ¥4
AL FAle DAY S F) K IH(Skin Effect) &
nstejel ok A, HRHAF QuE(Load
Commutated Inverter)°\—“li A} Avetart AN HE
7] 3o} AEgE vAL o BAYE ¢ 9o, us
% 3o %—?- Aaes °“5}E*](Voltage Source Inverter)
7 frejapa®

A Ua, Uy & ASEY s As Up B Sluly
o] MzbAgtele o 9, REHEVY AR Vo, Vi,
Voo & AWE2 28AQL Uy , Up , Us Aol 4
(-1 e Wit 4P

- 145 -



Ve 2 -1 -1 11Uq
| =41-1 2 -1 ||vg @-1)
A Uy -] -1 2 Uy
;?.}2,@ zflz}dféﬂ—"l AAXE &~ ' AANHBEA
Vos 1 0 Vi
vy |=|-1/2 =V3/2 (3-2)
~1/2 V3/2 i|vh

E'& FE AEZY Adde ¥ 44 AgAg
d—q% A&z yehig,

Va| o [coswd ~sinws il ~1/2 ~1{2){va.

) v,
v sinwt cosw,t [10 ~V3/2 V32 L:l
I 2.

3-2. SPWM(Sinusoidal Pulse Width Modulation)
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