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Research on distributed optimal control strategy for a distribution network based on
the cooperation of DGs and Var compensators

LE Jian, ZHOU Qian, WANG Cao, ZHAO Liangang
(School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)

Abstract: A centralized control mode is hopeless in satisfying the control requirement of a distribution network integrated
with high penetration level of Distributed Generations (DGs), because of its low reliability, high computation and
communication burden, and poor scalability. In considering the Var Compensators (VCs), this paper develops a
multiple-object distributed control strategy for distribution networks utilizing the grouping of DGs and VCs based on the
principle of distributed cooperative control. For the task of node voltage control, it develops a distributed control strategy

that takes the capacity utilization ratio as the consensus variable for voltage control groups. Given the information on the

imbalance of the power exchanged between the distribution network and the external power grid, it formulates a
distributed control strategy that also takes capacity utilization ratio of VC as the consensus variable for reactive power

control groups. As for the active power control, it proposes two control strategies that respectively take capacity utilization

ratio and power factor as the consensus variables. A parameter tuning method for the three kinds of distributed control

algorithms and the comparison of the two active power control strategies are presented. Simulation results on the IEEE14

nodes system are given to show the correctness and effectiveness of the proposed method.
This work is supported by National Natural Science Foundation of China (No. 51877154).
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1 1 2 0.075 0.1 20 16
2 1 3 0.11 0.11 4.0 27
3 1 4 0.11 0.11 1.0 0.9
4 2 5 0.09 0.18 20 0.55
5 2 6 0.08 0.11 3.0 13
6 5 7 0.04 0.04 15 12
7 3 8 0.08 0.11 5.0 18
8 8 9 0.08 0.11 45 -1.7
17 8 10 0.11 0.11 06 -0.5
18 3 11 0.11 0.11 1.0 -0.9
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Fig. 2 Wiring diagram of the test system
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Table 2 Parameter values of DGs and VCs

s HEFAEYME  REEVME A E(KVA/Kvar)
DG1 0.85 0.75 1500
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DG6 0.85 0.80 2200
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SVG2 0.95 — 1800
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