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Implementation and Control of AC-DC-AC Power Converter in a Grid-Connected
Variable Speed Wind Turbine System with Synchronous Generator

KK E & E R E R
(Seung-Ho Song * Sung-Ju Kim * Nyon-Kun Hahm)

Abstract - A 30kW electrical power conversion system is developed for a varable speed wind turbine. In the wind
energy conversion system(WECS) a synchronous generator with field current excitation converts the mechanical energy
into electrical energy. As the voltage and the frequency of the generator output vary according to the wind speed, a
6-bridge diode rectifier and a PWM boost chopper is utilized as an ac-dc converter maintaining the constant de-link
voltage with only single switch control. An input current control algorithm for maximum power generation during the
variable speed operation is proposed without any usage of speed sensor. Grid connection type PWM inverter converts dc
input power to ac output currents into the grid. The active power to the grid is controlled by q-axis current and the
reactive power is controlled by d-axis current with appropriate decoupling. The phase angle of utility voltage is detected
using software PLL(Phased Locked Loop) in d-q synchronous reference frame. Experimental results from the test of
30kW prototype wind turbine system show that the generator power can be controlled effectively during the variable

speed operation without any speed sensor.
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Parts Specification
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Power @ 30kVA

IGBT 5kHz switching

Generator

Power Converter
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