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Uncertainty modal analysis method based on interval
HONG Yuwei
(College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)

Abstract: The existence of uncertain factors such as unclear parameters and uncertain working conditions in wind
farm grid-connected system will lead to the resonance frequency fluctuation of the system, which will threaten the
safety of the grid-connected system. an uncertain modal analysis method based on interval calculation is proposed
to study the resonant frequency variation characteristics of wind farm grid-connected system under static reactive
power generator (SVG) compensation capacity variation. Firstly, the grid-connected wind farm system with SVG
is analyzed, and the system impedance model and SVG reactive power compensation capacity interval model are
established. Then, with modal analysis as the technical background, the affine relationship between SVG reactive
power compensation interval and modal impedance was established, and the variation range of modal impedance
at different frequencies was determined based on grid decomposition and interval parameter perturbation method,
S0 as to obtain the resonant frequency variation of the system. Finally, a typical wind farm grid-connected system is
taken as an example for numerical simulation, and the distribution of resonant frequency is analyzed. A simulation
model based on MATLAB/Simulink platform is established to verify the effectiveness of the proposed method.

Key words: wind farm grid connection system; reactive power compensation; harmonic resonance; modal analysis;
interval calculation
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