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Oscillation-Characteristic-Based Method for Identifying Control

Parameters of DFIG-Based Wind Turbines
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China; 2. State Grid Jibei Electric Power Co. , Ltd. Research Institute (North China Electric Power Research Institute
Co. , Ltd. ), Beijing 100045, China)

ABSTRACT: [Objective] In practical wind farms, the key control parameters of aged or imported wind turbines are often
inaccessible, which hampers accurate system modeling. To address this issue, this paper proposes a data-driven
identification method based on oscillation characteristics to determine these critical parameters of doubly-fed induction
generator (DFIG) -based wind turbines. [Methods] Using only limited field oscillation data, the method first identifies the
crucial control parameters via phase-margin sensitivity analysis, and then constructs a neural network model that takes active
power output and oscillation features (frequency and damping ratio) as inputs and outputs the key control parameters, without
requiring any adjustment of the control system or injection of external excitation. [Results] Simulation and field-measurement
cases demonstrate that under noise conditions with a signal-to-noise ratio (SNR) of no less than 30 dB, the identification
errors for all key control parameters remain below 10%, and the deviation in reproducing the oscillation characteristics for the
actual case is less than 1%. [Conclusions] By exploiting the intrinsic correlation between oscillation data and control
parameters, the proposed method circumvents the risks and practical constraints associated with external excitation injection ,
offering a novel approach for secure identification of key control parameters in “grey-box” wind turbines.
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Fig.1 Equivalent circuit of the DFIG-based wind farm connected to a series-compensated system
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Fig.7 MSE convergence curve of the neural network

training process
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Table 3 Parameter identification results under different
noise intensities
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0.15 877 943 11.06
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IRk

500 KV Rl ©) 220kvElh @ ks
ES HLRRKBIFENEHRE

Fig. 8 Structure diagram of an actual wind farm cluster
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Fig. 9 Recorded data of voltage and current from the
DFIG-based wind farm
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Fig. 10 Recorded voltage and current waveforms

compared to simulated waveforms
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