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Abstract;

Regarding the problem of insufficient identification accuracy caused by noise interference and difficult

determination of key parameters when using the variational mode decomposition (VMD) algorithm to decompose the

sub-synchronous oscillation signals generated during the grid connection process of wind power, this paper proposes a

signal decomposition algorithm based on wavelet threshold denoising (WTD) and genetic algorithm (GA) optimized

VMD, combining with the sub-synchronous oscillation mode identification method of autoregressive moving average

model (ARMA).

secondly, VMD is used to decompose the denoised signal,

Firstly,

obtaining K intrinsic mode components.

wavelet threshold denoising is used to process the active power output of the wind turbine;

In order to achieve

the optimal VMD decomposition effect, an adaptive genetic algorithm is used to optimize the penalty factor a and the

number of decomposition layers K. Finally, the signal is restructured and an ARMA model is established to directly

identify the frequency and damping ratio of the sub-synchronous oscillation signal.

By building a simulation experiment

platform for direct-drive wind turbine grid connection model and collecting sub-synchronous oscillation signals for mode

identification, the simulation results show that, compared with other identification algorithms, the proposed VMD-

based method has better feasibility and superiority.
Keywords:

mode decomposition;parameter identification
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direct-drive permanent magnet synchronous wind turbine generator;sub-synchronous oscillation; variational
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Table 2 Comparison of the results of the 3

identification methods

ik g FHJE

B/ Hz  RE/% Bl WE/%

15. 832 0. 840 0.156 2.63

AT 20.314 0. 564 0.217 1.87

32. 347 0. 456 0. 303 2.02

15.911 1.343 0.161 5.92

EMD-Prony  20.512 1.544 0. 229 7.51

32.671 1.462 0.316 6. 39

15. 871 1.089 0.159 4. 60

MSST-HT  20.012 0. 930 0.226 6.10

32.538 1. 049 0.318 9.09
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