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Abstract:;

This paper provides finite time estimation of wintbine actuator faults and unknown aerodynamid.ldairthermore, finite-time
state estimation of drivetrain, generator, andhpgabsystems are addressed in the contrary of dsjimptate/fault estimation in
previous works. A realistic wind turbine model, angorating the aero-elastic FAST simulator, is @beed as the simulation
example. Generally, aerodynamic load is not me&seiia real applications due to instrument limibai, then, it is considered as an
unknown input in this study. A novel terminal sligimode observer is introduced for finite-time restiion of generator/convertor
states, faults, and unknown aerodynamic load. Ritthator hydraulic pressure drop is modelled aadalitive fault, by introducing a
fault indicator. Then, two cascaded sliding modseesiers are exploited for each pitch subsystenprowide finite time state and
fault reconstructions. Sufficient number of desiggrameters helps to achieve desired accuracy andexgence time. Finally,

simulation results authenticate finite time estiorabf wind turbine states and simultaneous actuatdts.

Keywords: Fault detection and isolation, Fault retauction, Terminal sliding mode observer, Lyapustability theorem, Wind

turbine.

1- Introduction

Nowadays, wind turbines (WTs) are the most growargewable energy generators which contribute tovitidd power production
in large scale as shown in Figure 1. Meanwhilerghie a strong demand on enhancing the reliakdlity efficiency as well as

reducing the operation and maintenance costs [1].
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Figure 1: Total installed capacity of wind turbirthging 1997-2020 [GW] [1].
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