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Fully Distributed and Autonomous Control for Active Distribution Networks 

Abstract: Conventionally, the operation of power grids depends on local droop control and centralized EMS system. 

However the centralized control framework meets technical challenges such as single point failure, large time delay and 

information privacy, especially for active distribution networks integrated with massive distributed renewable generations.  

This talk will introduce our recent works on fully distributed and autonomous control for active distribution networks. As an 

example, a fully distributed primary and secondary frequency control methods for microgrids, which is based peer-to-peer 

communication, will be explained. Both these two frequency control methods can minimize the generation cost and 

maximize the utilization of renewable energy, we name them economic frequency regulations. For the primary frequency 

control, we proposed a distributed quasi-Newton method for droop-free primary frequency control without central 

coordination. Then, a subgradient-based consensus algorithm is used for secondary frequency recovery. The equal 

increment rate criteria is incorporated into these algorithms to achieve a minimal regulating cost, obtained by economically 

distributing power among distributed energy resources. In this new control paradigm, the central EMS can be eliminated and 

the conventional economic dispatch module is also not needed to achieve minimal generation cost and guarantee power 

balance. 
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