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Speed sensorless vector control of induction motor drives has been developed as an important
technique, and this has been utilized in some fields, especially industrial application field. It has been
pointed out, however, speed sensorless vector control system becomes unstable in very low-speed
region so far, which is caused by unstable phenomenon of speed identification system in adaptive
observer.

This paper proposes a robust stability improvement method for sensorless vector control system
using adaptive observer. First, this paper reviews sensorless vector control system in brief, and then
the adaptive observer design is proposed based on 7Y -positive real problem and €1-modification
approach for robust stability improvement. Finally, some experiments are carried out to show the

feasibility and effectiveness of the proposed method.
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Fig.2 Block diagram of speed identification
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Fig. 5 Experimental setup
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rated power Pn 1.5 kW
rated speed Wrnn 1710 min™'
rated stator voltage Vsn 200 V
rated stator current Isn 6.2 A
stator resistance Rs 0.930 2
rotor resistance Rr 0.500 2
stator inductance Ls 0.110 H
rotor inductance L‘r‘ 0.102 H
mutual inductance M 0.102 H
number of pole pairs 2
inertia of tested motor | Jmn | 0.015 kg-m?
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Table 1. Parameter of tested motor
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Fig.8 Step response without observer gainJ 50% load[]
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Fig.9 Step response with observer gain[J 50% load[]
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Fig.10 Step response with €1 -modification approach(] 50%load[]

e el i

1400 min’
Y

011 000000000 E€1-000000000000000000050%000

Fig.11 Step response with proposed observer gain and €1 -modification approach] 50%load[]
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Fig.12 Regenetating-Mode Low-Speed Operation with observer gain
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Fig.13 Regenetating-Mode Low-Speed Operation with observer gain and £1 - modification approach
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