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Abstract

With the increase of wind power penetration, the fluctuation of wind power and the weak inertia of
variable speed wind generation system will bring challenges to the power system frequency stabili-
zation. To solve the above problems, based on distributed wind-energy storage system, this paper
proposes a hierarchical control strategy. A central controller can detect the wind speed, the rotor
speed and the grid frequency in real time and realize the switching of the system mode and the se-
lection of the bottom controller in different running states. The bottom controller includes wind
power MPPT control and energy storage power control. In the aspect of wind power fluctuation, the
energy storage system can help the wind generation system to connect to the power grid, which can
make the wind-storage system output power smoothing; in frequency regulation aspect, considering
wind speed and energy storage configuration, in low frequency, combining inertia control; at high
frequency, the energy storage is combined with the wind turbine pitch control to participate in the
power grid frequency regulation. In this paper, the simulation system is established, the simulation
results verify the correctness and effectiveness of the proposed control strategy.
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Figure 1. Structure of WT-BU system
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Figure 2. Operation mode of wind storage system
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Figure 3. Structure diagram of Generator side control
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Figure 4. Structure diagram of wind generation grid side control
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Figure 9. (a) Frequency comparison of wind-storage system before and after participation in grid frequency regulation; (b)
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