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Rotor Resistance Estimation Using Slip Angular Velocity In Vector-Controlled Induction
Motor

s EAAHE S

(Hyunsu Park - Gwon-Jae Jo - Jong-Woo Choi)

Abstract - Accurate tuning of parameter is very important in vector-controlled induction motor. Among the parameters of
induction motor, detuning of rotor resistance used in controller design deteriorates drive performance. This paper presents a
novel rotor resistance estimation strategy using slip angular velocity in vector-controlled induction motor drives. The slip
angular velocity can be calculated by two methods. Firstly, it can be induced from the rotor voltage equation. Secondly, it can
be induced from the difference between synchronous angular velocity and rotor angular velocity. The first method includes
the rotor resistance, while the second method dose not include this parameter. From this fact, the rotor resistance can be
identified by comparing the slip angular velocities in the two methods. In the tuned states of the rotor resistance,
performances of flux estimator and speed drive are discussed. The simulation and experimental results are given to verify the
validity of the proposed method in various situations.
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Table 3 Estimation error of R, (Experiment)

R (0) R (0)
=13R, =0.7R,

No other parameter o No other o
0% 0 %

errors parameter errors

R=12R, 56 % R=0.38R, 8.3 %

L =12L, 2.8 % L =08L, 56 %
oL=1.20L, 56 % oL=080L, 56 %

I
lqs

|
oM T e o T
’\

10 rpm, 0 A, 0 rad/s] Sl =
Aw,
R
10 Q]
(a) 600 — 1200 — 600 rpm
i

10 rpm, 0 A, 0 ra A =

i

ST e T

(b) -600 — -1200 — -600 rpm

Aw,

#3

J4 9 R, AE 41 (7t Wsctke 29
Fig. 9 Experimental results for R, estimation (In case of

alternating speed)
x-axis: Time [2 s/div.], y-axis: R, [0.075 Q/div], Speed

[300 rpm/div], i, [2 A/div], Aw, [1 (rad/s)/div]

F7IFoR WESHE Ag BE = rh BV} FUEoR
HIISHHAL, oo mt &8 sk QAP HESIth £k, B,
&9 4EE A9 ME0] UgolE ETstal, IFA Agol
dYst goZ sEsiE g g 4 Atk PIL Aloj7]9] HE
704 DFIE A7) miR2ol, FAMEoA Ago] UF
St grog FFECL I8 9b)e 9A I8 9@8 sYst =4
oA €49 e 7HKE £E(-600 — -1200 — -600 rpm)S}
EJE FYu, @A Age 2713 ARED 30 % IA A
ettt sEA Ag F8 gaglFol s o|F, SIEA A
glo] OPEFOR $¥ohs g g 4 Utk d" 10@E

2
600 rpm £E= 2Hsks ElolA, Wsste et e B

1314

a¥ 10 R,

Fig.

ClEss

e

o FurElL,

VeR FHsle e

AL AR
[0 rpm, 0 A, 0 rad] De—
Aw,
R
10 Q2]
(a) Square wave load at 300 rpm
/ | - R
[0 rpm, 0 A, 0 rad/s|
h Aw,
J e
SRR R R
R o o o o o e

(b) Square wave load at - 300 rpm

1

VAR

\/\

\V/

VAANV

[0 rpm, 0 A

0 rad/§7

Aw

st

10 Q]

(c) Triangular

wave load at 300 rpm

NNl ™

XJ>

0 rpm, 0 A,

0 rad/s|

&
|~

-2

10 €

lqs

(d) Triangular wave load at - 300 rpm

8 g 2y (Rt Msshke 49)

10 Experimental results for R, estimation (In case of

alternating load)
x-axis: Time [2 s/div], y-axis: R, [0.075 &/div], Speed
[300 rpm/div.], ig, [2 A/div], Aw, [1 (rad/s)/div.]

QI7keh 4oltt. Hatol 9siAl ¢F W77t Teut JEE

Z—l% Q}O]%P 2~ 0

o=

=felksi

==

A<
0

& QAo olo] met S8 45 @Al
Izl s0] A S8 45 @At
UL}, ool met SIEAL Aol

A=

o

AR



[ I
\ d-axis flux
[[0°Wb, 300 rpm] 3
s\
q-axis Current
llq-axis: 0 A]
d-axis Current
|d-axis: 0 A]
(@) R.=13R,
‘ -
} ——d-axis flux
10 Wh, 300 rpm]
qg-axis Current
.}
[lq-axis: 0 A]
d-axis Current v
|d-axis: 0 A]
() R, =0.7R,
[
1 d-axis flux
/[0 Wb, 300 rpm|
«—g-axis Current
: ol
llq-axis: 0 A] '
d-axis Current
|d-axis: 0 A]

© R =R,
J8 11 R, Ado] I £ Aol AF dat
Fig. 11 Experimental results for speed control by R, setting

x-axis: Time [1 s/div.], y-axis: Speed [50 rpm/div.],
Currents [2 A/div.], Flux [0.15 Web/div.]

CFHOoR SYPsh= Ag g = Utk I8 10(b)e= - 600
rpmO 2 SMSHHA 249 gt JIRlE FEut gelo] EFE
QI7tst A<l thst Zuloltt. SIEAL Ao Z7Igke ARARCH
30% IA dFatt €8 45 @At IdA Mgo] ¥
10@ @t Hisso =8 QRarg HOITE O8 10(0), (e o2t 8
EjS] EIE QIS AREA A I8 10(), S U &
Ch F&t E39 WHslo] wetd Bl ARV Zsgole 2546t
1, SIEA XMEo] erEskA f™chs AS g = ATk

O8 112 @A Age -0 mE Sk Ao Ad 2ol
T} B2 QI7kst MEjollA, $EE 200 — 400 — 200 rpm<
Z WtE AEsHch I8 11@oAles AMerst gigEoz F
Aot SFA AGHCE 30 % IA AAS Aol tigt Aolck
£L71 HolHA, EoHA AMofElojor & AR AR & A
F71 Wske Zg g = Qrh ot 7RdEGshE S0l ¢F
AF7E oiaEA] FEet 8ge Holn, HEoA QHRE

HE(MO] REMSTIe &8 ASKEE ol 3|MA NME FH

Trans. KIEE. Vol. 67, No. 10, SEP, 2018

(Overshoot)2} AE4+E (Undershoot)7} UEILE= AS Stolgt
ACEL I8 1102 &R AgS 30 % ZA dFst ZR0lE,
b Aot fAlS SiAe oIt oA T ZAWMEEE Aekst
gag|EoR FHs SIAA Aol thel @AE 7HRIAL o7
£ AAsIle o, dgst JERoZE HA 2= Ag g 5
ATt I8 110e F8E ™A Agdeg dz A-st 490
Lt 7HSshke 8¢ dF ARV 85 sA%= Adg &9
g 5 k. ¢F WF/<= 7ISole 8¢ S7letl, dssie 59
AAGHHA], 0] QHGE T AOGE glo] fgst HEHA]
o7t Hle Ag Folg & Uth

b

-

3.4 8

QEAEZ] s HEFOIE 9l TetnlEld] Peks By
& e ZQsith ARAEF0IY AL, AEELII0IN Tkl
o QA EXE T, BRE A% 2719 Hojze AMsHA HE
2, WEolo] oflsre A 53], 981 & WEo] A1, FYo
FE SRR MOl FHE 44 FH0) QTEL: E =RolA 3
AR AEOl QA Ak 2 Aol 717l gstol thelA el
rt 2 =RolAE S8 ASTE ol85i0] SIE HEe Fa
L Mg oA B gelSods 5y 2450 oRlE A
ofgfoRA, SIERH Mae Fshs WAIS MQSIAIT £, Ea
o Wk BAYOl BAHES AASIIC B gnniEe & 9
A SYWEAL REREYE olgstng FHo] Utk Aol
UL} AlgElolT AR Eal, Mo 2T2l5E olgsll s
A Ago] ZEEE AS S 4 oItk T8, 1EK R, 1
AR T QEEA, A5 EEA Rl TS dEe BoksoR
W RO B0 T2 ulenlEo] OEE0] ek Bl thstol
B, ST E- Halol WE0) A F9o) tiE A
= Hrlslod, ofg] 7WA] el B3 Algo] mE B &
B2 Azoan. B angag Bd 5UE sE
o HEIEIOI0] A8 ATE AAIORA, HOHE 411
gg Azsgr
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