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Suppression of weakly damped low-frequency modes of wind power system
based on regional pole placement

LI Shenghu', SUN Qi', SHI Xuemei’, HUANG Jiejie'
(1. School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China;
2. Economics and Technology Research Institute, Anhui Electric Power Company, Hefei 230061, China)

Abstract: Wind power integration will influence the existing low-frequency oscillation modes and possibly introduce
new modes. Suppression of one single low-frequency oscillation mode may decrease damping of other modes. Based on
detailed modeling to the doubly-fed induction generator (DFIG), the state space equations of wind power system are
established and the control variables and output variables are determined. The impact of DFIG output is analyzed to reveal
the necessity of the regional pole placement of the weakly damped oscillation modes. A reduced-order model is derived
considering both the existing and newly introduced modes. The regional pole placement based on linear matrix inequality
is applied to design the output feedback controller. All the weakly damped modes are placed within the desired region to
increase the damping ratio and improve the stability margin. Numerical results show that the designed output feedback
controller effectively increases the damping of all weak damping modes and suppresses the oscillation characteristic of
wind power systems.
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Table 2 Low frequency oscillation modes of test system
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Fig. 8 Damping ratios of weak damping modes
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