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Abstract: In order to optimize the transient characteristics of the isolated wind-storage power grid
and enhance its anti-interference ability in harsh operation, a combined nonlinear robust control
strategy of wind power and energy storage in isolated grids was proposed in the paper. Based on
the state feedback exact linearization and robust H.. optimal control theory and taking into con-
sideration various interference factors (for instance, torque disturbance, power disturbance, volt-
age disturbance of the synchronous motor) in the system modeling, an exact linearization dynamic
model of the isolated wind-storage grid was established by constructing the diffeomorphism non-
linear coordinate transformation, and then a combined nonlinear robust controller of wind power
and energy storage was designed. The proposed strategy can help the wind turbine maximize the
wind power by maintaining the optimal revolution speed in real time and can keep power genera-

tion tracking the load change through the combined control of wind power and energy storage,
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realizing the multi-objective control. The simulation results show that the proposed combined

nonlinear robust control strategy can hold strong robustness to external wind speed and load

disturbance. When the external wind speed or the system load changes drastically, the isolated

wind-storage grid can promptly and smoothly transition to the steady state under the action of the

nonlinear robust controller, which effectively avoids the overshoot and 2—3 oscillations in the

adjustment process when using the traditional PI control and significantly improves the transient

characteristics of the isolated wind-storage grid. The research can provide a theoretical basis and

engineering practice for the combined control of isolated wind-storage grids.

Keywords: isolated grid; energy storage; exact linearization; nonlinear robust control; combined

control
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Fig. 1 Topology of isolated grid system
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Fig. 4 Dynamic response of isolated grid under two control

strategies while load changes abruptly
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Fig. 5 Dynamic response of isolated grid under two control

strategies while wind speed and load change randomly
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