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##4170452721: MAJOR POWER ELECTRONICS

KEYWORD: SENSORLESS / CURRENT CONTROL / STABILITY / LOW SPEED /FLYING START
PHAISARN SUDWILAI : PERFORMANCE IMPROVEMENT OF A SPEED-SENSORLESS
INDUCTION MOTOR DRIVE IN THE LOW SPEED REGION THESIS ADVISOR : DR.

SOMBOON SANGWONGWANICH 99 pp. ISBN 974-03-0421-4

The aim of this thesis is to introduce a current control loop into the decoupling control based speed-
sensorless induction motor drive so as to improve its performance in the low speed region. The current
controller effectively attenuates the waveform distortion and tracking error of the stator current which are
caused by the dead-time effect, non-ideal switching devices, etc. Regarding the instability problem in the low
speed regenerative region, the author has proposed a new feedback gain for the adaptive observer to restore the
stability for the whole operating region including the regenerative mode. The improved sensorless system also
alleviates the interruption problem associated with the starting and restarting from an unknown initial motor
speed owing to its fast speed tracking and current control. The experimental results verify the effectiveness of

the developed sensorless drive.
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SPEED-SENSORLESS VECTOR CONTROL PROGRAM OF AN INDUCTION
MOTOR (MAIN PROGRAM)
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MODULE : MAIN PROGRAM

Initialize
Initialize all variables
Initialize all timers
Clear all variables
Wait for data from keyboard ( flying start condition )
Enable time interrupt

Loop here and wait for interrupt only



Switching frequency Interrupt Service Routine
Read motor currents

i., from A/D

u sy

Input i
Convert to rotating d-q axis ( iy,ig, )
Get speed command
Get estimated speed from previous interrupt service routine
Speed regulator

Calculate speed error

Calculate Speed Controller output (i, )
Current Control

Calculate PI- Control in d-Axis

Calculate PI-Control in g-Axis

Stator and Rotor dynamics

Calculate estimated currents ( 'F_Sid ! iEJq )
Adaptive Controller

Calculate current error ( Elq - iSGI )

Calculate estimated speed @,
Calculate rotor flux frequency and angle
Decoupling control

Calculate Vg,V

Calculate dead-time compensated voltage (v:dc,v:qC )
Generate PWM signal

Find sector of compensated voltage vector

Calculate timing of switching pattern

Return

END MAIN PROGRAM
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Interrupt Interrupt

LI \I\

500 pS
E Read motor current (16 Hs) . Calculate rotor flux frequency
[[[” Speed regurator (15 Hs) and angle (13 Us)
Current control (10 Hs) @ Decoupling control (39 Hs)
Stator & rotor dynamic (14 Us) Generate PWM signal (27 Us)
E Adaptive controller (10 us)
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