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An Output Voltage Error Correction Using a Disturbance Observer
for a Speed Sensorless Vector Control.
Tetsuma Hoshino®, Jun-ichi Itoh (Nagaoka University of Technology)

This paper proposes a suitability of an error voltage correction method using a disturbance observer for a speed sensor less

vector control. The error voltage correction method using the disturbance observer is used with vector control of permanent

magnet synchronous machine or induction machine. However, former error correction methods using a disturbance observer are

based on a polarity switching of error correction voltage by a direction of phase current. In contrast, the error voltage correction

method in this paper uses only disturbance observer without the polarity switching method to correct the error voltage of an

inverter. A performance of the error voltage correction method using disturbance observer for the speed sensor less control is

evaluated from a magnitude of torque ripple based on the simulation results. This correction method using the disturbance

observer reduces the torque ripple to about 60% that of the polarity switching method.
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Fig. 1. An equivalent circuit of an induction motor.
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Fig. 3. A block diagram of speed sensor-less vector control.
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Table 2. Simulation 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
Rated slip 80r/min Moment of Inertia 0.0025kg-m’
Mechanical time constant 84ms
Switching frequency f; 10kHz Dead-time period 7 Sus
300V Feed forward 0.05V,
DC bus voltage V. )
(Typ.) compensation voltage 15V (Typ.)
ACR gain K cr 1.0pu ACR time constant 7z 1ms
ASR gain K sz 12 a, ASR time constant 7 T; (84ms)
Disturbance observer
. 0.1ms
time constant 7;
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