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Fig.1 Typical topology of multi-microgrid with single-phase/three-phase architecture
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Real-time model predictive control for regional autonomy multi-microgrid

with single-phase/three-phase architecture
LIU Zejian' , YANG Ping'* ,XU Zhirong', YU Tao'
(1. Guangdong Key Laboratory of Clean Energy Technology,School of Electric Power,South China University of Technology,
Guangzhou 511458, China;2. National-Local Joint Engineering Laboratory for Wind Power Control
and Integration Technology,South China University of Technology , Guangzhou 511458, China)

Abstract ; With the gradual popularization of microgrid projects in the consumer side,the microgrids with different
phase sequences in a certain region can be interconnected to multi-microgrid systems with single-phase/three-phase
architecture. As for the regional autonomy multi-microgrid operated independently from the distribution network, a
model predictive control-based real-time control strategy is proposed. Based on the distributed hierarchical control
architecture of multi-microgrid and considering the three-phase unbalance factor,a dynamic prediction model with
multi-input , multi-disturbance and multi-variable is established with the minimum deviation between the real-time
tie-line power and the given reference value as its control objective, which is then transformed into a mixed integer
nonlinear programming problem to be solved. And the feedback correction is introduced to correct the prediction
errors to realize the rolling finite time-domain closed-loop optimization. Simulative results show that the proposed
control strategy can realize the real-time power control among sources,loads and storages in the regional autonomy
multi-microgrid with single-phase/three-phase architecture, smooth the power output fluctuations of sources and
loads, and track the tie-line power to meet the constraint of three-phase unbalance factor, which is conducive to the
large-scale promotion of regional microgrids.
Key words: multi-microgrid with single-phase/three-phase architecture ; regional autonomy; model predictive con-

trol ; real-time control ; three-phase unbalance ;models



