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Abstract

In this work we design an FPGA-based digital control IC of Maximum-Power-Point-Tracking (MPPT) charger for
vertical-axis wind turbine generators. The output of the charger is connected to a 48V battery to supply power to a
DC load. Because the maximum power point is not the same under the different wind speeds, which may change
abruptly, we use the mixing of the conventional perturbation and observation algorithm and a linear approximation
method to get the maximum output power of the wind turbine generation system. The simulation system of
wind-turbine generation is built in PSIM simulation software tool and used to analyse the converter and MPPT
system operation under different wind speed conditions. The digital contral IC is then designed on the basis of the

simulation results.

The digital control IC circuit has been designed using VHDL hardware description language. The simulation models
for the MPPT controller have also been constructed and verified by using Simulink, PSIM and ModelSim cosimulation
tools. The designed control circuit has been implemented on an Altera Cyclone FPGA logic device. Simulation and

experimental results are shown to verify Vertical-Axis Three-Phase

Wind-Turbine Generator Diode Rectifier Boost Conyerier
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the viability of the proposed wind energy

conversion system. & |

This work can be not only applied to

a fixed wind-turbine charged station,

but also to an electric vehicle which is

equipped with the vertical-axis wind-

FPGA-Based

turbine generation system, so that the MPPT Controller

generation system can be charged while

the vehicle is moving. System Architecture of the MPPT Charger
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