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Bu tez ¢aligmasinda, asenkron motorlarin (ASM’lerin) yiiksek basarimli kontrolii i¢in
hiz-algilayicili ve hiz-algilayicisiz durum ve parametre kestirimi yapan algoritmalar
tasarlanmistir. Bu amacla, ASM’lerin hiz-algilayicili ve hiz-algilayicisiz kontroliinde
kullanilan literatiirdeki mevcut calismalar incelenerek, tez calismasi kapsaminda alti
farkli calisma Onerilmistir. ilk calismada aktif giic denklemlerini kullanan modele
uyarlamali sistem (MUS) tabanl stator direnci (R,) kestiricisi tasarlanmustir. Ikinci
calismada, geleneksel genisletilmis Kalman fitresi (GKF) ve MUS tabanli R kestiricisi
algoritmalar1 birlestirilerek es-zamanli durum ve parametre kestirimi yapabilen karma
kestirim algoritmas1 gerceklestirilmistir. Uglincii calismada, hiz-algilayicisiz olarak
ASM’ye ait kestirilen durum ve parametrelerin sayisini arttirmak amaciyla sekizinci
dereceden tek modelin kullanildigi yeni bir GKF algoritmasi literatiire tanitilmigtir.
Dordiincii galismada, es-zamanli rotor ve stator direnci kestirim problemini ¢6zmek i¢in
hiz-algilayicist kullanan tek modelin kullanildigi GKF algoritmasi onerilmistir. Besinci
calismada, dordiincii ¢alismadaki hesap siiresini azaltmak i¢in indirgenmis dereceli bir
GKF (IDGKF) algoritmasi tasarlanmistir. Son ¢alismada ise ASM'lerin alan zayiflama
bolgesindeki yiiksek basarimli kontrolii igin yeni bir IDGKF’yi kullanan hiz-algilayicili

dogrudan VK sistemi tasarlanmistir.
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In this thesis, algorithms estimating states and parameters with a speed-sensor or speed-
sensorless are designed for high performance control of IM. For this aim, the existing
studies in the literature proposed for the control of IM with speed-sensor or speed-
sensorless are examined and six different studies are proposed in this thesis. In the first
study, a stator resistance (R;) estimator based on model reference adaptive system
(MRAS) using active power equations is designed. In the second study, a new hybrid
estimation method combining the conventional extended Kalman filter (EKF) and the
MRAS-based R estimator is realized for the simultaneous estimations of IM states and
parameters. In the third study, a novel EKF-based estimator using an eighth order IM
model is introduced to the literature for increasing the estimated states and parameters
of IM. In the fourth study, another new EKF algorithm utilizing an IM model is
proposed for solving the simultaneous estimation problem of rotor and stator
resistances. In the fifth study, a new reduced order EKF (ROEKF)-based estimator is
designed for reducing the computational time of the new EKF algorithm which
proposed in fourth study. In the last study, for the high performance control of IM in the
field weakening region, a direct vector control (VC) using a novel ROEKF-based

estimator with a speed-sensor is implemented.
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