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A virtual inertia control strategy of wind power to improve the out-of-step oscillation modes
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Abstract: High permeability wind power integration leads to the equivalent inertia decline of the original system, which
brings new challenges to the power system stability control after the system is out-of-step. However, there are few
literatures that apply the Virtual Inertia Control (VIC) in the power system stability control after the system is out-of-step.
This paper proposes a VIC strategy of wind power to improve the out-of-step oscillation modes. Under the VIC, the
Variable Speed Wind Turbine (VSWT) modifies the active output basing on the frequency deviation of the wind power
grid connection point. When the system is subjected to severe disturbances, the VSWT provides plenty of active power
support to the system. The active power provided by the VSWT under the VIC inhibits the intra group power oscillation.
It can realize the process of non-coherent to coherent, thereby improving the out-of-step oscillation modes. Simulation
results prove the correctness and effectiveness of the VIC strategy.
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Fig. 1 Process of the system from two-group instability

to multi-group instability
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Fig. 3 Structure diagram of virtual inertia control
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Fig. 4 Process of improving the mode of out of step oscillation
by VSWT under virtual inertial control
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Fig. 5 Active output of VSWT
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