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Implement of the Integrated Harmonic Current and
Unbalanced Currents Control System for DFIG

Tsung-Po Chen"”

ABSTRACT

When the DFIG rotates under low slip region, the fundamental voltage of the rotor side converter will
work under a low voltage situation. Besides the fundamental voltage vector, different frequencies voltage
vectors can be added to control the three-phase unbalance current and the selected harmonics currents of
the rotor. This paper presents a study on the branch that includes single-phase and three-phase non-linear
load and in parallel with a DFIG. A PC-based real-time control system was developed for DFIG control, the
software is based on the Simulink xpc target environment. The hardware system is a PC system, including
main board and many control cards. The network communication and monitoring abilities are essentially
included and the programs of the proposed control systems are graphical and hierarchical style. Four voltage
vectors sequences with different rotating speed and direction are composited to a voltage vector sequence to
generate three-phase SVPWM voltages for DFIG rotor current control. By means of rotor current control,
the DFIG stator can generate designated complex power. Furthermore, the DFIG can generates three-phase
unbalanced current and harmonics currents, i.e. the 5" and 7" harmonics, to compensate the unbalanced
current and harmonics currents of the controlled branch. The mathematical analysis and rapid model
experimental results are provided for validate the performance of the proposed DFIG control system.

Keywords: DFIG, converter, harmonic distortion, wind-power generation, unbalance
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