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Incorporating Loss Minimization and Speed Sensorless
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V. CONCLUSION

A speed sensorless and loss minimization based adaptive
MPPT operation of IPMSG for direct-drive wind energy
conversion system has been presented in this paper. A simple
model reference adaptive system was utilized to estimate the
rotor position. A novel online adaptive MPPT operation was
utilized to transfer maximum power from wind turbine to the
dc-link. A model based LMA has also been incorporated to
minimize the electrical losses of the generator. The MPPT
algorithm generates the optimum reference speed of the
generator without the knowledge of wind speed, turbine or
generator parameters. The proposed control technique was
implemented in real-time using DSP board DS1104 for a
laboratory 5 hp IPMSG. The effectiveness of the proposed
speed sensorless and LMA based MPPT control of IPMSG
was verified in both simulation and experiment. It was found
that the proposed control techniques can transfer maximum
power while maintaining accurate speed estimation of the
generator at different wind speed conditions. The MPPT
operation was confirmed by maintaining maximum C, and
high controllability of the IPMSG. Therefore, the proposed
speed sensorless and LMA based adaptive MPPT scheme
could be a potential candidate for reliable operation of
industrial wind energy conversion systems.
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