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Bu tez calismasinda, literatiire gore ilk kez, asenkron motorlarin (ASM’lerin) sifir hiz
ile anma hizinin {izerindeki alan zayif bolgesini de kapsayan genis bir hiz araliginda hiz-
algilayicisiz kontrolii i¢in, stator akimlarimin stator duran eksen takimi bilisenleri ve
rotor akilarin stator duran eksen takimi bilisenlerine ilave olarak, rotor mekanik hiz
bilgisini, yiilk momentini, rotor direncini, stator direncini ve miknatislama endiiktansini
kestirimlerini gerceklestirebilen genisletilmis Kalman filtresi (GKF) tabanli yeni
kestirim yontemleri dnerilmistir. Onerilen kestirim ydntemleri ve kontrol algoritmalari
hesap yiiklerinin azaltilmast amaci ile paralel mimariye sahip Xilinx Virtex
XCSVLX110T serisi alan programlamali kap1 dizileri (APKD) iizerinde gergeklenerek
donanim tabanli benzetim (DTB) ortaminda ve APKD tabanli ger¢ek-zamanli agik-

cevrim deney diizenegi lizerinde basarimlari test edilmistir.
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In this study, according to the literature it is the first time that extended Kalman filter
(EKF) based new estimation methods are proposed for the speed-sensorless control of
the induction motors (IMs) at all speeds ranging from zero speed to very high speeds
greater than the rated/based speed, which is known in the literature as the field-
weakening region or operation. These estimation methods include estimations of the
rotor mechanical speed, load torque, rotor resistance, stator resistance and magnetizing
inductance in addition to stator stationary axis components of the stator current and
stator stationary axis components of the rotor flux. The proposed estimation algorithms
and vector control methods have been implemented on Xilinx Virtex 5 XC5VLX110T
series field programmable gate arrays (FPGA) which has parallel architecture in order
to decrease the computational burden and sampling time of the estimation methods and
control algorithms. Then the performance of the proposed estimation methods have
been tested in hardware in the loop (HIL) and on the FPGA based real-time open-loop

experimental setup.
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