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Abstract

Wind farm clusters have become an important carrier of new energy consumption in the power system, but factors such as wind
speed fluctuations and uncertain model parameters result in significant uncertainty in their active power output, increasing the
difficulty of system scheduling and operation. To address the above challenges, this paper proposes a wind farm cluster active power
control method based on distributed multi-agent collaboration mechanism, and constructs a complete control system of wind power
prediction uncertainty modeling distributed decision collaboration. By using robust optimization and probability constraint methods
to handle wind speed prediction errors and unit performance fluctuations, adaptive allocation of active power among wind farms
within the cluster is achieved. The simulation results show that this method can effectively improve the controllability of wind
power and the collaborative response speed of the cluster, significantly reduce the risk of active power fluctuations in the system,
and provide theoretical basis and technical support for large-scale grid connection of new energy and safe and stable operation of the
power grid.
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