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Abstract

The objective of this paper is to propose an increasing performance of power
generation from a variable - speed wind turbine generator (VSWG) at the low wind speed
region by using a maximum power point tracking (MPPT). In principle, a power coefficient
value (Cp) of wind turbine, which has the optimum point, depends on a tip - speed ratio
(TSR). So the MPPT could be redlized, if the wind turbine controller could control the rotation
velocity of rotor blades consistently at all time, corresponding to the fluctuation of wind
speed via a power converter unit. Then a TSR is maintained constantly at all wind speeds
while the maximum energy is being extracted. For this reason the Cp becomes optfimum
point as a result. In fact, most variations on wind power, the dynamics modeling of the MPPT
has to be predetermined by measurements and experiments of local wind speed
characteristics and wind turbine performances. In this paper, the effect of varying wind
speed and blade pitch angle (3) to the crucial parameters such as a furbine power (Pt),
Cp. and TSR are provide by laboratory experiments for formulated a relationship between

maximum power and rotational speed (P - wr Curve). Finally, simulation results confirm

t_max
that operating the VSWG at a constant TSR (the maximum value of Cp) corresponding to
the relationship between maximum power and rotational speed at all wind speeds could

generate approximately 40 percent more energy than a fixed - speed operation.

Key words: Maximum power point tracking (MPPT), Relationship between maximum

power and rotational speed
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