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VI. CONCLUSION
This paper has presented the stability improvement of a

DFIG-based OWF fed to a multi-machine system using a
STATCOM. The STATCOM is proposed and is connected to
the connected bus of the OWF to the multi-machine system.
To supply the adequate reactive power to the system, a PID

damping controller for the STATCOM has been designed by
using a modal control theory to assign two dominant modes
of the studied system to the desired locations on the complex

plane. Root-loci plots under various wind speed operating
conditions have been carried to show the effectiveness of the
designed PID damping controller. Moreover, for improving
the performance of the studied system with the designed PID,
a hybrid PID plus FLC damping controller is also designed.
Comparative time-domain simulations of the studied system
subject to a three-phase short-circuit fault at the connected
bus have been systematically performed to demonstrate the
effectiveness of the proposed STATCOM joined with the two
designed damping controllers on suppressing inherent oscil-
lations of the studied system. It can be concluded from the
simulation results that the proposed STATCOM joined with
the designed hybrid PID plus FLC damping controller has the
best damping characteristics to improve the performance of
the DFIG-based OWF fed to the studied multi-machine system
under different operating conditions.
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