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Abstract: To address the issue of inter-turn short circuits in the stator or rotor windings of
doubly fed induction generators (DFIG), which are caused by insulation degradation and result in
the generation of sideband harmonics near the fundamental frequency and harmonics that are
easily submerged by noise interference, making it difficult to effectively distinguish between fault
characteristic frequencies and interference components, a method for diagnosing DFIG inter-turn
short circuit faults based on current residual harmonic spectrum amplitude modulation is proposed.

Firstly, by performing an S-transform on the zero-sequence current of the DFIG to obtain its time-
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frequency domain phase and amplitude, the phase is corrected and the amplitude is modulated to different

degrees. Subsequently, the modulated current residual harmonic spectrum is calculated. Finally,

experimental verification is conducted on a 100 kW doubly fed induction generator winding short

circuit fault simulation platform. The results demonstrate that the proposed method can

effectively extract fault characteristic frequencies, with errors of 0. 083% and 0. 117% for the

extracted stator current fault characteristic frequencies (1 — 2s) f, and (1 + 2s) f, during rotor

winding inter-turn short circuit faults, respectively, exhibiting higher accuracy in the extracted

fault characteristic frequency components. This method can better detect the characteristic

frequencies of DFIG inter-turn short circuits, effectively extracting and distinguishing between

fault characteristic components and interference components.

Keywords: interturn short circuit; zero sequence current; residual harmonic analysis; spectral

amplitude modulation; fault diagnosis
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Table 1 Fault characteristic frequency and characteristic frequency error of stator current simulation signal extracted when

rotor winding interturn short circuit fault
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Jiik (1—25)f. /Hz f./Hz (1+29)f, /Hz

(1—25)f, 1+ 29 f,
HLAE 48.08 49,72 51.36
SSAM 48.00 49.5 51.25 0.166 0.214
RHSAM 48.12 49. 63 51.3 0.083 0.117
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Table 2 Main parameters of DFIG used in experimental

platform
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e MR/ He 50
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