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Abstract: [ Objective] The high proportion of distributed
photovoltaic ( DPV) integration changes the operation of the
active distribution network (ADN), and the randomness and
volatility of PV output leads to excessive active losses,
increased voltage fluctuations, and unbalanced reactive power
allocation in the distribution network. Therefore, this paper
proposes a network partition voltage control method based on
improved electrical distance, aiming to achieve partition
voltage control for ADN with high proportion DPV.
[Methods] In view of the large scale and high computational
complexity of the decision variables and constraints of the
centralized voltage optimization model in a high percentage of
PV scenarios, this paper firstly proposed a network partition
method based on the improvement of the electrical distance,
which divided the ADN into multiple controllable sub-regions
to reduce the solution scale. Secondly, a distributed voltage
control strategy was designed for the voltage coordination
problem at the boundary nodes of adjacent sub-region in the
partition. Finally, a distributed solution method based on the
slime mold algorithm was used to achieve an efficient solution
for this strategy. [ Results ] Simulation verification was
carried out using the IEEE 33 node model and a 199 node
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real system in the Qujing of Yunnan Province. The results
showed that the proposed partition-based distributed voltage
control optimization method not only effectively maintained the
system voltage level, but also its distributed solution
efficiency was significantly better than the centralized
optimization method. [ Conclusion] The proposed method
successfully realizes the cooperative control of voltage in each
sub-region and effectively maintains the system voltage level.
Key words: distributed photovoltaic; active distribution
network ; network partition; slime mold algorithm; voltage

control
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Tab.2 Calculation results of network loss of
IEEE 33 node system
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Tab.3 Comparison of computation time of different

network segmentation metrics under IEEE 33 node system
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Fig.8 Results of different voltage control strategies

at various penetration levels
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Fig.9 Voltage comparison chart under

different control strategies
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Fig. 10 Comparison of voltage control of node

18 under different control strategies
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Fig. 11 Actual power grid topology
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Tab.4 199 node system network partitioning results

LR X i A LR IX i
1 1.4.2.72~77 12 124~127 140~ 143
2 78~84 13 144~148 ,159~162
3 58~71 14 178 ~180,196~199
4 5.26~30 15 181~195
5 6.14~25 16 107~109,119~123
6 7.8.31~38 17 110~118
7 9~13.39 18 128~139
8 40~45.51~53 19 149~151.,163~168
9 46~50,55~57 20 152~158.,169
10 85~93 21 170~177
11 94~98 .99~ 106
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Tab.5 Calculation results of network loss of

199 node system
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Tab.6 Computation time for different network

segmentation metrics under 199 node system
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Fig. 12 Node voltage distribution before and

after voltage control
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