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Fig.1 Research framework for coordination and optimization of power systems with high proportion of renewable energy
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Fig.2 Research outline for coordination and

optimization of power systems with high
proportion of renewable energy
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Fig.3 Research scheme for situation awareness
of AC/DC hybrid system
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Fig.4 Research scheme for coordinated control of
grid-connected renewable energy clusters
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Fig.5 Research scheme for flexible reconfiguration and
cooperative operation of distribution system with
renewable energy
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Fig.6 Research scheme for multi-scale operation
optimization and decision-making of
AC/DC hybrid system
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Prospects of Coordination and Optimization for Power Systems with High Proportion of Renewable Energy
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Abstract: With the rapid development of wind power and solar power generation as well as steady development of AC and DC
transmission lines, China’s power system exhibits two important characteristics and trends: high proportion of renewable
energy and AC/DC hybrid power grid in recent years. Based on an analysis of the present development and existing problems
concerning collaborative optimization operation of AC/DC hybrid system with a high proportion of renewable energy, the key
technologies demanding prompt research in four aspects are proposed, respectively. That is, situation awareness of AC/DC
hybrid system under dual uncertainties of source and load, coordinated control of large renewable energy clusters considering
the broadband stability constraints, flexible reconfiguration and cooperative operation with the interaction of source-grid-load in
distribution systems with a high proportion of renewable energy, and multi-scale operation optimization and decision making in
AC/DC hybrid system with a high proportion of renewable energy integrated. Difficulties and challenges are previewed.
This work is supported by National Key Research and Development Program of China (No. 2016 YFB0900105).
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