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摘要：
Power systems are going through a paradigm change from centralised generation, to distributed generation, and further on to smart grid. A huge number of heterogeneous players, including renewable energy sources, electric vehicles, and storage systems etc. on the supply side and different types of smart loads on the demand side, are being connected to power systems to form smart grids. Because of the heterogeneous nature and the huge number of players involved, it is a great challenge for control and systems theorists to find a control architecture so that all heterogeneous players could work together to maintain system stability and achieve desired performance.
In this talk, an autonomous distributed control architecture is presented from the systems perspective for the next-generation smart grids. All the heterogeneous players are made to behave homogeneously, in terms of the underlying mathematical models, by adopting the synchronverter technology that makes power converters behave like synchronous machines to unify the interface of these players with the grid. This architecture facilitates the reduction of large-scale power systems into small-scale models and the analysis of power systems, including stability. All the distributed players (agents) communicate with each other through the dynamics of power systems, instead of an extra communication network, to realize the same goal with independent individual actions. This holistic solution considerably enhances the operability, performance and reliability of next-generation smart grids. 
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