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Direct Vector Control of Induction Motor with Compensator of Stator Resistance
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(Jong-Jin Jung - Deuk-Kee Lee + Heung-Geun Kim)

Abstract - This paper proposes a new compensation algorithm for stator resistance that is crucial for improving the
direct vector control performance of an induction motor. This algorithm is based on the flux estimator that is derived
from the stator voltage equation. Since a flux estimator is dependent on the stator resistance, a flux error originates
from the variation of the stator resistance. This parameter mismatch in the estimator thereafter affects the flux and
torque responses. Accordingly, a new compensator has been designed to offset this degradation in the responses. The
proposed compensator is very simple to implement and does not require any modifications to the motor model or any
special interruptions of the controller. The value of the stator resistance is attained in real time through measuring the
terminal voltage and current. The effectiveness of the proposed scheme has been confirmed through both simulation and

experimentation.
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® 122 kW RS &2 Y

Table 1 Parameters and ratings of 2.2 kW induction

motor
23 &% 2.2 kW
AR Ay 220 V
37 AR 87 A
A7 Fu 60 Hz
AE &= 1735 rpm
S 4
A AP(R;) 082
A2 A%(R,) 031 2
A AY-2(L,) 82.95 mH
A AYEA(L,) 82.95 mH
45 A" A(L,) 79.65 mH
By AF 0.03 kg - m?

39 3% 19 45 dE7) £E 99¥E nYH AP

B 837 A4e gasdel 2ae o 24 .

IY 4& HRA A4 ARE ekl Hoz S5 3
Aol Wt A&e nYR A Wael wet o 27
WEFE &+ 9ok

—8— 1.5xRs
—8— 2.0xRs

PERCENT TORQUE ERROR [%]
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Fig. 3 Torque error for stator resistance variation.
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PERCENT FLUX ERROR [%]
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Fig. 4 Rotor flux error for stator resistance variation.
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Fig. 5 Compensation performance for step change of
stator resistance(300 rpm, 1.5%X R, ).
(a) stator resistance (b} torque (¢) magnitude of
stator flux (d) magnitude of rotor flux
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Fig. 6 Compensation performance for step change of
stator resistance(500 rpm, 2.0 X As).
(a) stator resistance (b) torque (¢) magnitude

of stator flux (d) magnitude of rotor flux
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Fig. 7 Schematic of control system.

a9 58 2% 6& o = elA AAE nAHA AFg B
4 FRYEFE HEsHE dHe BEd 54 YEd HYo
o a¥ 55 AE7] £E7F 300 rpme] G 2@
g 1582 FIHAY F 8z B dndFE HE
e "W BFez (a)v nAA M FH 54L& 4
Bz, e Ea BY §4&, % (de 44 2384 #
&3 ﬂ@z} A&l B4 E4E debdith 300 rpmel| A9

DX Mg ZAVNE JE RISV AMHE MO

Trans. KIEE. Vol. 488, No. 10, OCT. 1999
54¢ 4HRD AAE DY AY] By YR
AR Age] 2o WHAE Aot ANRoE
% 3HYE ¢ 4 9ov) Eam YARoE u
$9¢ ¢ & Utk 19 62 4F7] 57} 500 pmd 9
24 ¢nUEY F54E Uehd A0E 300 pmY At
b A A%E AAez
SHY 3 oA, AE 2R, 7
s4o2 B4EE ¢ F A

7‘375]'—1— 3= A
1F 22 T ow

0.5 sec/div

% 8 DX NMgho wstol i3k 2t ¢ (300 rpm,
1.5% Rs)
(@) DX Mg (b) E2
() BEIMX} Xt&£9| aF HE

(d B™Xt XpHo| g& MR
(e) E7|=tEAS d& M
f) S7I=EAHS qF Y
Fig. 8 Transient response for step change of stator
resistance (300 rpm, 1.5xA,).

(a) stator resistance
c

(b) torque

(c) a-axis component of rotor flux

(d) B-axis component of rotor flux

(e) D-axis voltage in synchronous frame
(

f) Q-axis voltage in synchronous frame
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Fig. 9 Transient response for step change of stator
resistance (900 rpm, 1.5XRs).
(a) stator resistance (b) torque
{c) a-axis component of rotor flux

(d) B-axis component of rotor flux
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Fig. 10 Compensation performance for step change of
stator resistance (500 rpm, 2.0X R, ).

(a) stator resistance (b) torque

(c) D-axis voltage in synchronous frame
(d) Q-axis voltage in synchronous frame
{e) D-axis current in synchronous frame
(

f) Q-axis current in synchronous frame
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