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A research on virtual rotating inertial-support frequency regulation under varied
wind power penetration levels
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Abstract: Different from conventional generators, the wind turbines are decoupled with the power grid frequency.
When large scaled of wind power integrated in the power system, the grid rotating inertial is decreased, the ability
to keep frequency stability is declined. In order to keep the system operation stability, the wind turbines should have
virtual rotating inertial to support the power gird frequency. This paper put forward a control method to increase the
wind turbine virtual rotating inertial. By the electromagnetic simulation software PSCAD/EMTDC, various cases of
different wind power penetration are simulated. The results show the method could increase the wind turbine inertial
and make the wind turbine have the same dynamic feature as the conventional generators. The method supposed by

this paper could largely increase the system stability within large scale of wind power integrated.
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Fig. 1 The four-generators two-areas system
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Fig. 3 Wind turbine virtual inertial control
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Fig. 7 10% cases wind turbine virtual inertial control
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Fig. 8 10% cases wind turbine-ESS virtual inertial control
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Fig. 9 20% cases wind turbine virtual inertial control
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Fig. 10 20% cases wind turbine-ESS virtual inertial control
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Fig. 11 30% cases wind turbine virtual inertial control
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Fig. 13 40% cases wind turbine virtual inertial control
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Fig. 12 30% cases wind turbine-ESS virtual inertial control
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Tab. ESS power and frequency valley value table
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Fig. 15 ESS power-frequency valley value simulation results
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