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Sliding Mode Observer for Sensorless Control of

Direct-driven Variable Speed Wind Generator

Student : Hsuan-Chi Tseng Advisor : Dr. Stone Cheng

Abstract

Variable speed wind turbines can obtain more wind energy than fixed speed
wind turbines in wind energy conversion system (WECS). To obtain maximum power
from wind, variable speed wind turbines need be controlled by rotor speed controller
as wind speed varied. Compare with large scale variable wind turbines with small
scale variable wind turbines, the: former are expensive and need maintenance,
therefore, they usually install rotor speed sensor for speed control application.
However, the latter are restricted to low cost due to market consideration and
guarantee maintenance free for long time. ‘Therefore, they preferred to adopt
sensorless control strategy. In this thesis, rotor position and speed estimation is
established via sliding mode observer (SMO). It is good at its robustness against
parameter variation and it can be implemented in microprocessors or digital signal
processors (DSP). Permanent magnet synchronous generator (PMSG) with peripheral
circuits, gate driver and DSP are used for PMSG sensorless speed controller
implementation in this thesis. Feasibility of SMO in WECS application is discussed
by simulation and experimental results. Finally, Applicable range of SMO is analyzed

by experimental data and wind turbine specification from market.

Keywords: Sliding mode observer, Sensorless control, WECS, PMSG.
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