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Sensoriess Control of Induction Motors With Simultanecus Estimation of
Speed and the Secondary Resistance in the Very Low Speed Region

Z.G.Lee and S.K.Jeong
Dep. of Mechatronics Eng. Graduate School, Div. of Mechanical Eng. PKNU

Abstract - In this paper, a new speed sensorless
induction motor scheme which can work at any
speed including the zero speed is presented. The

proposed method is robust to secondary resistance '

variations. Simultaneous estimation of speed and
secondary resistance are realized based on a feedforward
type torque control scheme. The secondary flux with
a low frequency sinusoidal waveform is used to help
the estimation. Simulations results supported by
experiments are given to show the effectiveness of
this method.
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Table 1 Motor Parameters and Rated Values

Pr 1.5 (kW] b 4 (polel

Ur 220/380 (V) Iz 6.6/3.8 (A)

R 37122 [R] R, 278% [Q]

L1 23679 [mH] L, 23679 [mH]

M 22042 [mH] 7 0002 [N-m- s¥rad]
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Fig. 1 Speed Estimation
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Fig. 2 Secondary Resistance Estimation
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Fig. 4 DSP-based hardware set up for
the experiment
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Fig. 3 Speed Sensorless Control System

0 0
35F
°r 1 _aaf [—J
— G i
S.II L 1 :;,g_sh ,‘/ / i Hé’ 3
A 2 ol wtimated {hefirs Glteing )
7 g
&m @15k
@ .
1o}
io
ast
o 3 M _ o0 N 2 N
0o 20 T 80 10 oD 20 40 0 80 0
ume[ll)ms] time {10 ms]
(a) Esimation of Speed (b) Estimation of Secondary Resistance

35

w
=]

]

Pyl
F1s
M

osh * 02

a0} ol

08 . Iy 4 . 5] a a "

0o 28 4D 60 80 10 o0 20 4 60 80 10
time [10ms ] time{i0ms]
{¢) Currents of d, ¢ Axes {d) Secondary Flux

Fig. 5 Experimental Results of Estimation for Speed and Secondary Flux.
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