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ORDER OBSERVER WITH STATOR CURRENT FEEDBACK. Advisor: Asst. Prof.

Surapong Suwankawin, Ph.D.

In this thesis, a position-sensorless vector control for doubly-fed induction
machines is proposed; a stator-model based reduced-order adaptive observer is
used. The calculation is proposed not only with simplicity but also without pure
integration for stator flux calculation and, therefore, the DC offset drift problem
can be solved. The stability of reduced-order adaptive observer is analyzed using
the linearization method; the stability conditions are also provided by the Routh-
Hurwitz theorem. In addition, the design guidelines of adaptive observer’s
feedback gain and adaptation Pl gains are given. The effects of parameters variation
on the estimator are considered by which the sensitivity analysis is presented.
Finally, the simulation and experiment confirm the validation of theoretical results.
The sensorless vector control system can perform well for every operating
condition and can be able to control each component of rotor currents

independently, which agrees with the concept of decoupling control.
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Generation { Permanent _
Doubly-Fed | Squirrel-Cage Switched
Systems , , Magnet
Induction Induction Reluctance
Synchronous
Generator Generator Generator
Generator
Characteristics (DFIG) (5CIG) (PMSG) (SRG)
Power Density 4.5 35 5 3.5
Efficiency a4 35 5 35
Controllability 5 a4 5 a4
Reliability al 3 4 5
Technological
5 5 4 a4

maturity
Weight 3.5 3.5 5 2
Cost a4 a4 3 5
Total 30 26.5 31 26
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