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Comparison of UPFC performance between
cross coupling and decoupling controls
CAI Song,DUAN Shan-xu,CAI Li
(Huazhong University of Sci & Tech,Wuhan 430074 ,China)

Abstract: Cross coupling and decoupling controls are two main UPFC(Unified Power Flow Controller)
control schemes,which have same inner control loop and different outer control loop. Taking power
flow as the control object,the cross coupling control is ascribing to the direct control scheme,which
is simple and easy to be implemented. Taking line current as the control object,the cross decoupling
control is ascribing to the indirect control scheme,which combines PI controller with current feedback
loop and has the ability of fast power regulation. The cross coupling control is independent of the
current feedback and uses PI controller alone to adjust the power flow,so it has better robustness.
The cross decoupling control decouples completely using current feedback,which quickly restricts the
concussion current under 3-phase unbalanced condition caused by single-phase grounding fault. The
performance of cross coupling and decoupling controls are validated with simulations and experiments.
Two methods are proposed to improve the robustness of cross decoupling control:the intelligent PI
controller and the online identification of line parameters.

Key words: unified power flow controller; cross coupling; cross decoupling; capability comparison
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transform and its spectrum
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Fig.2 A time - varying ladder harmonic signal and
its Chirplet transform matrix contour figure
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Fig.3 A frequency linear time-varying harmonic
signal and its Chirplet transform
matrix contour figure
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Rapid and visual harmonic identification based on Chirplet transform
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Abstract: Chirplet transform is the general form of Fourier transform,short- time Fourier transform

and Wavelet transform. The algorithm of Chirplet transform is introduced and used to detect and

identify harmonics. Harmonics can be visually classified to non-variable,linear time-varying and non-

linear time - varying according to Chirplet transform matrix contour figures of power quality harmonic

signals,based on which an appropriate signal analysis tool is thus selected. Simulation results show

that,the Chirplet transform matrix contour figures can effectively detect the beginning time and

duration of power quality signal disturbance.
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