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Sub-synchronous control interaction analysis in doubly-fed induction generator
based on frequency scanning
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2. School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Doubly-fed wind turbines have many control loops that are coupled to the sub-synchronous oscillation
frequency range, which may lead to Sub-Synchronous Control Interaction (SSCI) between the control loop and series
compensated transmission line. Although inner loop proportional parameter has a significant effect on the SSCI, because
of the limit of stability threshold, it is necessary to find out the effects of other parameters in the control loop on the SSCIL.
On the basis of the establishment of the impedance model contains control loops of DFIG, bode plot and sensitivity
analysis are adopted to compare the influence of different controller parameters on the system impedance and frequency
scan is used to reveal the impact mechanism of system impedance at different control parameters. The results show that
the integral parameter of the rotor side directly affects the resonance frequency and series compensation degree of the
transmission line. The reduction of the integral parameter can increase the adjustable range of the proportional parameter,
which is beneficial to reduce the risk of SSCI in grid-connected system.
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