G FHEBEBGHEE € L AR MVHIER O -7-

FEBEIREE & 3 L A7 bR ORE

x B

%

The Characteristics of the Speed Sensorless Vector Control System
of an Induction Machine

Takashi NAGANO

(Received September 25, 2009)

Abstract A vector control of induction motor is widely used for industrical applications. There are many
methods proposed already in this field. As there are many restrictions generated by using mechanical sensors,
moreover the extra expense and allocation problems that made using such sensor difficult in some cases.

The stability analysis of the speed sensorless based on the feedback of the estimated torque-producing current is

studied.

This paper discusses the effect of controller parameters of vector controlled induction machine. The speed
sensorless vector control system of the induction motor is based on the adaptive rotor flux observer (MRAS
method). | analyzed the effects of the speed sensorless vector control system based on the adaptive rotor flux
observer. The experimental results of speed sensorless vector control system are presented.
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Fig.1 Speed sensorless vector control system using the
adaptive rotor flux observer
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Fig.3 Circuit configuration of CPU
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Fig.4 Speed sensorless vector control system
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Table 1 Parameters of induction motor and control
circuit

Induction motor Control circuit

Po=1. 50k Kq=0.5
¥=180(V} Kl

£=60 (Hz) Ka=50
P=4(Pales) Kw=20
Ri=0,532(Q) ty=0.17(s)
Rx=0, 537D =0, 017 (s)
Li=0, 0794 (H) ta=0. 015651 (s)
£2=0. 0794 (H) Ta =0 11(s)

M=0, 07TT3(H)
J=0, 03128 (ke-u)
{Load inertin is included)

@70, 464 (W)
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Fig.5 Step responses of the rotor speed V. for the gainkl,
of the speed controller loop
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Fig.6 Step responses for the sampling period Ts
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Fig.7 The experimental result of the response from 300 mpm to 500 rpm. (a)Speed command.(b)Rotor speed.

(c) Estimated rotor speed. (d) Torque.
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Fig.8 The experimental result of the forword-reverse operation. (a) Speed command. (b) Rotor speed. (¢) Estimated rotor

speed. (d) Torque.
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