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ABSTRACT

Indirect Vector Control
Lee Jae-Hyun, Jeon Mi-Rim, Mok Hyung-Soo, Lee Jin-Woo, Kim Sang-Hoon,
Kim Chul-Ho, Chung Eun-Sung
This paper presents a vector control of Linear Induction Motor base on a slip frequency

And a linear induction motor modeling included the end effect using circuit and

A Control Algorithm of Linear Induction Motor based on

H Mg Aol AT

equation method is also proposed. We demonstrated through simulation the

achieved by the proposed scheme.

control.
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Vi = Riig, + RF(Q)ig, +1ig,) + p, — w by, (1)
Vi, = Ryt + pyl, + wi, (2)
Ve = Ry + BF(Q)i, + i)+ i, — (w0, — w, )y, = 0 (3)
ve, = Rif 4 (w, — w, W, +pyf, =0 (4)
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Rs us ur Rr

Enc_Etlect W R S

Vdss=(ZVas-VBsVCS)3; Lamdss:=Lis*ldss +Lm'(1-FQ)'(idss+Idrs);
Vassi=(Vbs-Ves)/sqri(3); Lamgss:=Ls'lgss*Lmlqrs;
Q:=D*Rr(LirsLm)*velocity+1.6-10); Lamdrs:=LIridrs+Lm"(1-FQ)"(dss+ldrs);
Fa:=(1-exp(Q)Q RrFQ las:=Idss; Lamgrs:=LrigrssLmlgss;
Ibs:=-1/2"ldss*sqri(3)2lqss;
. los:=-1/2"Idss-sart(3)/2*lass Lam: drs;
Vdss Lm*(1-FQ) Lamt “Lamdrs+sqri(3)/2*Lamars;
dss lars ‘l Lam Lamdrs-sart(3)2"Lamars;
Lamass:=Lamdss;
*r Lambss =-1/2*Lamdss+sqri(3)/2"Lamass;
= Lamess:=-1/2*L amdss-sqri(3)/2"Lamgss;
Rs " L Wrtamas Theta_real:=atan2(Lamdrs Lamqrs);
v O N Te:=3/2"P/2*Lm*(Igss"ldrs-Idss'lars);
| | Force:=2."pirTawP*Te
Vass i s =sar(dss"2+iqss"2)sar(2) ET-
El lgss lars al Imms

= Flux_Rotor ‘ Flux_Stator Current_Stator
10 - 0, - 10 - 10 -
Rr Tau velocity D

uep
W0 [ - [y e [0 - oo (Moo [0 0o 0, - W, o @°p)
Ls L P vas Vbs Ves Current_Stator.fgse 1 Fsl_rea

Rs Ls ur Lm
- -
FER— —
Te W ‘ Flux_Rotor fdse | (s
as

.
- : .
Vass const
wirea | ,T Wi ,l Fe_real

Ibs

e ot
.
vese e e V= "
Theta_rea 1os
Force

Lamdre_rea

.
e e I S - R R
.

Lamdse_rea
Lamgse_rea

a7 2. SRef S o] 8% LIM 2

Velocity 36
" GAIN
2*pilTau/P

| ean | —
CONST GAIN Wrm
oA | =

% won

70 km_per_hour

plio . o 60/2/pi
. = —
F_TR1 . MASS_TR*
Force 10 - - P2 1

Mass —»
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E 2. AlEHIA 2 AL8-% LIM AA G

47.2[k W, 275[ V1, 654[rpm], 8poles, Mass = 3500 [kg]
R, 0.04611[£2]
R, 0.11932[2]
L, 0.685 [m H]
L, 0.479[m H]
L, 2.1325[mH]
D 1.785[m]
T 0.201 [m]
gk, EYFIFY] WA Ago] 98T A9 A (12)¢F 2ol @€
w, = }Li : (12)
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Motor_Parameters Motor_Rating Mechanical_Parameters
Ciee—)

1 P_rate:=47200; Tau=0.201;
Rsi=0.04611; Wrpm_rate:= 654; D:=1.785;
Rr=0.11932; Wrate:=Wrpm_rate*2*pi/60; Mass:=3500/35/2
Lis:=0.685e-3; 1_ms_rate=330;

Ismax:=l_rms_rate*sart(2.);
0.433/3;

Te_rate:=P_rate/Wrate;
Idse_rate:=LamdrefiLm;

LIM_Control_Parametel

Lsigma-Ls-Lm'2/Lr
Tr=LrRr

kt:= am'P/z'Lm/Lr'La}ndrev
Kt_pre:=3/2"P/2"LmiLr

Powering_flag ~ Braking_flag

const consT

N 2% 4.9 BF tholoj1de

Current_Controller_Parameters

o] &3t

Notch_cmd Current_ref

Command_Cal
BK_cmd

cor

Gsl Slip_Cal

consT

—_—
10 Irms_ref

10 Idse_ref
—
10
lgse_ref
leaus|

VAL[0] :=sqrt(2/(1+INPUT[1]"2))"INPUT[O];
VAL[1] :=INPUT[1] *sqrt(2/(1+INPUT[1]"2))"INPUT[0]"sgn(INPUT[2])

Wr 10 J‘ GAIN
‘°l Ws|_ref
= (2*pi)
0, o 0, 0, o 0, o
Tsamp Vdse_ref Vase_ref VF_OFFSET
0 o 0 o 0 o T o
Finv_UPL Finv_DWL Vm_UPL
- - - Vm_DWL
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System_Parameter
Vdc:=378

Flux_Observer_Parameters

K1:=sqrt(2.)"Wme*LriLm;
K2:=Wmc*Wme*LmiLr

Flux_Controller_Parameters Contrtol_Parameter

15:2900;
Tsw:=200u;
Fp:=((LIRr)/Lm)*Wic; Tee=2500;
Fii=(1/Lm)"Wic; Tsc=tm;
Fka:=1/Fkp Tsf=1m;
Theta_flag:=1

Transformation  SVM_with_OVM_INVERTEF  IM_witn_end_effect

Mecha_Load_LIM

= =

- Current_Factor

~—5 Finv_ref_org

—
[equs.| 10 Finv

Fslip_ref:=INPUT[O]; Fr=INPUT[1];
Finv_UPL:=INPUT[2]; Finv_DWL:=INPUT[3] ;
Finv_ref_org:=INPUT[4];  Finv:=INPUT[5];

Current_Factor:=Finv_ref_org/(Finv+0.0001);

Finv:=abs(Fr+Fslip_ref).

IF (Finv>Finv_UPL) { Finv_ref_org:=Finv_UPL}

ELSE IF(Finv<Finv_DWL) {Finv_ref_org:=Finv_DWL}
{Finv_ref_org:=Finv}

VAL[0]:=Current_Factor; ~ VAL[1]:=Finv_ref_org;

VAL[2]:=Finv
1
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Igse_ref vs Igse Idse_ref vs ldse
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Slip Frequency[Hz]

20.00
Fee...
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IM_..
0
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a9 10, €9 T3 [Hz]
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