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Analysis of static voltage stability of grid-connected wind farm system based on ESA
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Abstract: On the basis of eigenvalue structure analysis method (ESA) , the impact of integration of wind farm equipped with
induction generator on the static voltage stability of power systems is studied. Taking the minimum module eigenvalues and the
participation factors as indicators, the static stability margin is clearly provided, as well as the most unstable node and region of the
whole power system. A standard IEEE test system with 10 machines and 39 nodes including wind farm is applied for calculation and
analysis. The results show that the wind farm and its associated nodes have strong participation features, and they are the critical
region which affects the system voltage stability; that the integration of wind farm reduces the static stability margin and extends the
weak stability region, and the installation of compensators in the terminal of wind turbine generator system can effectively improve the
system’s static stability margin; and that the integration of wind farm reduces the system’s load margin, but it has no significant
effects on the instability region and instability mode while the system reaches to its limit load.
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Fig.1 Flowchart of eigenvalue structure analysis for voltage

stability of grid-connected wind farm system
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