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Distributed voltage control of low efficient communication distribution network
FENG Zhuangzhuang'?, GU Tingkun'
(1. School of Electrical Engineering, Shandong University, Jinan 250061, China;
2. Xuzhou Power Supply Company of State Grid Electric Power Company, Xuzhou 221000, China)

Abstract: Aiming at the voltage problem of low-efficiency communication distribution network, a distributed
voltage control system based on Model Predictive Control (MPC) is introduced. It mainly includes three modules of
sensitivity calculation, key node selection and command distribution. First, the accurate calculation of the voltage
sensitivity of continuous and discrete variables is realized by the disturbance analysis method. Then the
observability, controllability and robustness indexes of the nodes are defined according to the voltage sensitivity
calculation results, and the key nodes are selected after comprehensive evaluation. Then, the distributed power
capacity utilization ratio and the slow equipment operation frequency utilization ratio are used as consistent
variables to realize the command distribution. Finally, the MPC model is established and abstracted as a nonlinear
mixed integer programming problem. The effectiveness of the proposed control system is verified through an actual

distribution network in Jiangsu.
Key words: model predictive control; low-efficiency communication distribution network; voltage sensitivity;

disturbance analysis method; distributed power capacity utilization ratio
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