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INDUCTION MOTOR FED BY A PWM INVERTER
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Inductance 1; 5.6 mH
Resistance R, 0.05 Q
Capacttance C, 3 uF
Resistance R 1Q
Voltage drop AU 4.8 %
Voltage THD <5%
Resonance frequency | 1.2 kHz
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Filter input /output signals

The (a) input and
(b) output LC filter voltages
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INDUCTION MOTOR DRIVE WITH LC FILTER
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edu silnika

go — uktad bez obserwatora

Dziatanie uktadu nap edowego sterowania polowo zorientowanego nap

asynchronicznego klatkowego bez filtru sinusoidalne



INDUCTION MOTOR DRIVE WITH LC FILTER
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Dziatanie uktadu nap edowego sterowania polowo zorientowanego nap  edu silnika
asynchronicznego klatkowego z filtrem sinusoidalnym bez zmian w uktadzie
sterowania — uktad bez obserwatora



INDUCTION MOTOR DRIVE WITH LC FILTER
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edu silnika

ednieniem filtru sinusoidalnego w procesie

sterowania — uktad bez obserwatora

Dziatanie uktadu nap edowego sterowania polowo zorientowanego nap

asynchronicznego klatkowego z uwzgl



INDUCTION MOTOR MODEL

Induction motor model in the stationary af reference frame
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CONTROL SYSTEM
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LINEARIZATION OF EQUATIONS

my, m, — control variables



MULTISCALAR MODEL
OF THE INDUCTION MOTOR
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CONTROL SYSTEM
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Schemat blokowy zamknietego, kaskadowego uktadu regulacji filtru
z zastosowaniem obserwatora napiecia silnika



CONTROL SYSTEM

LC filter cascade control structure




SYSTEM DESCRIPTION

MOTOR CONTROL SYSTEM

FILTER CONTROL SYSTEM

Speed sensorless control system for ac motor including LC filter
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STATE VARIABLES OBSERVER
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OBSERVER SYSTEM

Speed and flux observer with EMF estimation and LC filter model equations
di,/dt=a,i +a,{, —ja§ +a,0_ +k, (i1 —il)
d\y, /dt =a, +a.d +jE+ e,
da/dT — a,ﬁa + aééjl'is + .]6315 + .]k4 (11 B i\1)
dS,;/dt = kg, (Sb — SbF)
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SIMULATION RESULTS
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Control of the LC filter variables (RL load)



SIMULATION RESULTS
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Control of the LC filter variables (load - motor)



SIMULATION RESULTS

Control of the LC filter variables with disturbance s compensation (LR load)



SIMULATION RESULTS
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Control of the LC filter variables with disturbance s compensation (load - motor)



SIMULATION RESULTS
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Simulation of the speed sensorless control system
for speed and load torque variations



EXPERIMENTAL RESULTS
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Experiment of the speed reverse for observer with R~ ¢ omission



EXPERIMENTAL RESULTS
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Experiment of the speed reverse for observer withf  ull model of LC filter




EXPERIMENTAL RESULTS

Experimental results of the proposed system
For motor speed and motor flux variations




EXPERIMENTAL RESULTS

Experimental results of the proposed system
for motor flux variations (motor nominal load)




EXPERIMENTAL RESULTS

Experimental results of the proposed system
for load torque variations




EXPERIMENTAL INVESTIGATIONS
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Experimental results of speed sensorless control system during speed
and load torque variations



SIMPLE OBSERVER FOR

INDUCTION MOTOR DRIVE WITH LC FILTER
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SIMPLE OBSERVER FOR
INDUCTION MOTOR
DRIVE WITH LC FILTER




SIMPLE OBSERVER FOR
INDUCTION MOTOR
DRIVE WITH LC FILTER
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SIMPLE OBSERVER FOR

INDUCTION MOTOR DRIVE WITH LC FILTER

Observer I




SIMPLE OBSERVER FOR

INDUCTION MOTOR DRIVE WITH LC FILTER

d A;a . Asla + kr Ara ~ : o : -
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SIMPLE OBSERVER FOR
INDUCTION MOTOR DRIVE WITH LC FILTER

Dziatanie bezczujnikowego uktadu nap edowego z silnikiem indukcyjnym i filtrem
sinusoidalnym (silnik 1.5kW, filtr L1=11.2mH, C1=10 mF)



Btad estymaciji predkosci [%]

Btad estymacji predkosci [%]

SIMPLE OBS

ERVER FOR

INDUCTION MOTOR DRIVE WITH LC FILTER

Btad estymaciji predkosci [%]

ARS [%]

ALmM [%]

Btedy odtwarzania pr edko $ci obrotowe]
silnika dla ré6 znych pr edko $ci:
a) zmiany R,
b) zmiany Rs,
C) zmiany Lm
(silnik 1.5kW, filtr L1=11.2mH, C1=10mF)



SIMPLE OBSERVER FOR
INDUCTION MOTOR DRIVE WITH LC FILTER

0 1 2 3 4 [s]

Dziatanie uktadu bezczujnikowego sterowania polowo zorientowanego z
obserwatorem stanu przy zmianach parametréw silnika
(silnik 1.5kW, filtr L1=11.2mH, C1=10mF) symulacja




SIMPLE OBSERVER FOR

INDUCTION MOTOR DRIVE WITH LC FILTER
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Dziatanie uktadu
bezczujnikowego
sterowania polowo
zorientowanego przy
zmianach parametrow
silnika u zytych w
zaleznosciach
obserwatora — dla
predko sci: 0.1j.w.,
0.2j.w. oraz 0.5j.w.
(silnik 1.5kW, filtr
L1=11.2mH, C1=10mF)

eksperyment




