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Research on SSI suppression of permanent magnet synchronous motor based on
damping controller
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Abstract: Variable speed wind turbine (WTG), including doubly fed induction generator (DFIG) and direct drive
permanent magnet synchronous generator (PMSG), has been widely used due to its excellent control characteristics.
When the wind turbine is connected to the power system, the permanent magnet synchronous generator (PMSG)
in the wind turbine is caught in the continuous power oscillation at the subsynchronous frequency. In this case, the
PMSG controller will soon saturate, leading to the continuous power oscillation in the system. If unfortunately it
matches the torsional mode of any nearby turbine generator, severe torsional vibration will be excited. According
to the model of generator, characteristic analysis and MATLAB/Simulink simulation are carried out. Finally, a
supplementary synchronous damping control loop is added to the controller of the power sensor to reshape the

impedance and stabilize the oscillation frequency under the subsynchronous interaction.
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Fig. 1 Model of wind power generation system connected to AC
power grid
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Tab. 1 Line and transformer parameters
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Fig. 2 Control diagram of grid side converter
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Tab. 2 Symbols in the control block of the grid side converter
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Fig. 3 Model of 1.5 MW direct drive permanent magnet

synchronous generator
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Tab. 3 Oscillation characteristic values related to voltage source

converters and AC grids
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Tab. 4 Participation factors of state variables
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Fig. 5 SSI mode changes with the number of online variable

speed wind turbines
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