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Study on key parameters of subsynchronous oscillation between VSC converter and weak power grid
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Abstract: Voltage-source Converters (VSC) have significant interaction with the power grid after being connected to the
weak synchronous grid, which easily leads to the stability problem of sub-synchronous frequency band. In order to study
the mechanism and characteristics of this phenomenon, a small signal model of VSC grid connected converter containing
PLL and voltage feedforward control loop is constructed. The eigenvalue analysis method is used to calculate the system
oscillation modes, damping ratios, and related factors. The key factors affecting the stability and changing rules are
analyzed. The results show that the system oscillation risk can be reduced by enhancing the grid structure and optimizing
the phase lock loop and voltage forward feed filter parameters in the VSC converter. Finally, the analysis results are
verified by electromagnetic transient simulation.
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Fig. 1 VSC converter control system block diagram
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Fig. 2 Principle diagram of SPLL control
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Table 1 Eigenvalues of system
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A 6.59+177.87i 28 -0.037
% ~183.91+0.00i 1.000 0
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Table 2 Participation factors of eigenvalues of system
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Au, 04956 0.0032 0.0016 0.0004 0.0000 0.0000
Ai, 03939 0.0604 0.2077 0.1246 0.1015 0.0000
Ai,, 0.1038 0.0383 04101 0.1348 0.0148 0.0007
X, 0.0024 02988 0.1592 0.7156 0.0076 0.000 2
X, 0.0003 0.7807 0.0698 0.1634 0.0004 0.0008
X, 0.0000 0.0054 0.0161 0.0368 0.0044 1.0319
AG 0.0003 03453 02289 04119 0.0066 0.0337
Au,, 0.0044 0.7149 0.1996 0.1048 0.0028 0.000 0
X, 0.0000 0.0038 0.0569 0.0815 1.0933 0.0002
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