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Fully distributed optimal dispatch of a microgrid based on consensus principle and gradient descent

MI Yang, PENG Jianwei, CHEN Boyang, WANG Xiaomin, LIU Zixu, WANG Yufei
(College of Electrical Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: There are problems with the classical consensus algorithm in microgrid optimal dispatching in that it requires a
centralized processor to collect and sum the information of the controllable units. Thus a completely distributed optimal
scheduling strategy based on a consensus algorithm and gradient descent is proposed. The consensus principle of the
algorithm consists of two parts: a consensus term and an adjustment term. The consensus term selects incremental cost as
the state variable for iterative calculation. The adjustment term is corrected according to the power deviation to meet the
constraints. This paper combines the gradient descent with the consensus principle to optimize the power generation cost
of the microgrid and improve the convergence speed. In addition, the parameters can be updated through local information
interaction between the controllable unit and the adjacent controllable unit to flexibly cope with a change of topology.
Finally, the effectiveness and feasibility of the proposed method are verified by system simulation results of IEEE-14
nodes and IEEE-39 nodes.
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Table 1 Parameters of various types of generators,

energy storage units and flexible loads

a b c Prad KW Prinl kW Po/kW
Gl 0.040 2.25 300 60 30 35
G2 0.031 4.2 210 50 20 30
G3 0.0375 3.25 290 50 30 40
L4 0.036 8.25 0 -30 -10 -10
L5 0.033 7.2 0 -20 -5 -5
G6 0.035 4.05 320 50 20 20
B7 0.175 0 0 25 -25 5
L8 0.0375 7.8 0 -30 -10 -15
L9 0.030 8.05 0 -35 -15 -20
L10 0.039 8.45 0 -35 -15 -20
L11 0.040 8.75 0 -40 -15 -15
L12 0.0425 9 0 -40 -15 -20
L13 0.0345 7.05 0 -25 0 -20
L14 0.0385 8.15 0 -35 -10 -25
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