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The Load Characteristics of Speed Sensorless Vector Control System of an Induction

Motor
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Abstract The speed sensorless vector control of induction motor requires the estimation of the
rotor flux and the rotor speed. Since the estimations use the machine parameters and the stator
voltage and current components as input quantities, the stability of the system is sensitive to the
variations of the machine parameters, and the errors of stator voltage detection and stator current
regulation compared with the vector control systems with a speed sensor.

In this paper, the speed sensorless vector control of three-phase squirrel cage induction motor is
implemented on a digital signal processor (DSP : TMS320C67). The load characteristic of speed
sensorless vector control system is studied. Furthemore, the load characteristics of speed sensorless
vector contol system are compared with that of vector control system with a speed sensor.
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Fig.1 Direct field oriented control system of induction motor using DSP
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Fig.2 Adaptive rotor flux observer
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Table 1 Parameters of induction motor and
control system

Induction motor

Po= 1.5(kW
F= 1B0O(V)
f= 60(Hz)
P = 4 (Poles)
R = 0.532(Q)
R2= 0.537(Q)

Li= 0.0794(H)
L2= 10,0794 (H)
M= 0.0773 (H)

Control circuit

Kq= 0,552

Ki= 0,8

Kia= 50

Ko = 20

t¢= 0.1(s)

Ti= 0.0001(s)
ta= 0,01551(s)
to=0.1(s)

b2z = 0. 464 (Wh)

J= 0.03128 (kg* m?)
(Load inertia is included)
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Fig.8 Primary voltage for rotor speed N,
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app.Fig.1 Indirect field oriented control system of induction motor

app.Table 1 Parameters of induction motor and
control system

Induction motor Control circuit
Po= 1.5(kW Kq= 0.552

V= 180(V) Ki= 0.8

/= 60 (Hz) te= 0.1(s)

P = 4(Poles) i= 0.0001(s)
Ri= 0.532(Q) d22 = 0.464(Wh)
Rz= 0.537(Q)

L1= 0.0794(H)

I2 = 0.0794 (H)

M= 0.0773 (H)

J=0.03128 (kg* )

(Load inertia is included)




