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A Dead-time Error Correction Method for V/f Controlled Induction Motor with Disturbance Observers
Tetsuma Hoshino, Jun-ichi Itoh (Nagaoka University of Technology)

This paper proposes a dead-time compensation method with a parallel disturbance observer and a current controller in the d-q

rotational frame for V/f control. The parallel disturbance observers consist of a fast speed observer and a low speed observer to

separate the back electromotive force (EMF) from the estimated disturbance voltage. As a result, the dead-time error voltage is

corrected using the proposed method. The proposed method is validated based on the experimental results. This method can

improve the current distortion to less than 1/9 that of the conventional method.
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Table 1. Analysis conditions.

Parameters Values Parameters Values

Primary resistance R, 2.78Q Fast observer time constant 7 Imsec

Secondary resistance R, 2.44Q Slow observer time constant T 500msec

Leakage inductance L, 11.0mH
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Table 2. Experimental conditions.
Parameters Values Parameters Values
Rated power 750W Rated current 3.6A
Poles 4 Rated exciting current 2.0A
Rated voltage 200V Primary resistance R, 2.78Q
Rated frequency 50Hz Secondary resistance R, 2.44Q
Rated speed 1420r/min Leakage inductance L, 11.0mH
Switching frequency 20kHz Fast observer time constant 7 Imsec
Dead-time period 3usec Slow observer time constant 7, | 10msec
D-axis ACR gain 2.0
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Fig. 10. Characteristics against step-shape load torque.

1.5 .
7 T
S VS Lg-variation
10 iR - .
a .
= R ariation
= we-vdlatton
= 05
0.0 . ; :
half same twice

Controller parameter error

X 11 /XT A —HFRFEZ K D THD OZAL

Fig. 11. THD variations of parameter mismatching.
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