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Automatic planning method of static voltage stability margin for intelligent
distribution network based on association rules

Wang Yuguo, Duan Mubin, Liu Ran, Kong Pei, Niu Xiaodan

(' State Grid Heze Power Supply Company, Heze 274000, Shandong, China )

Abstract: In order to solve the problem of poor performance of conventional static voltage stability margin automatic planning methods, an
intelligent distribution network static voltage stability margin automatic planning technology based on association rules is proposed. By
combining the power flow balance state of the distribution network, analyzing the multiple roots of the power flow equation, the critical
voltage and corresponding voltage stability margin under the ultimate collapse state are calculated. Using association rule mining techniques,
the system analyzes the potential associations between static voltage stability margin and various influencing factors. By setting reasonable
support and confidence thresholds, strong association rules are selected and their effectiveness is evaluated. Based on these association
rulesthe objective programming function anda linear programming to solve it, outputting the optimal programming solution. The
experimental results show that this technology can significantly improve the planning sensitivity of voltage stability margin. Compared with
traditional methods, it has a more ideal planning effect and effectively enhances the operational stability and safety of the distribution
network. This study provides new theoretical support and technical means for the automation planning of intelligent distribution networks,
which is of great significance for promoting the sustainable development of the power system.
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Fig. 1 Automatic planning process for static voltage

stability margin of intelligent distribution network
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Fig.2 Partial implementation code of linear programming solver
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Fig. 3 Simulation structure of distribution network
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Tab. 1 Voltage amplitude planning results under load

node power limit state

TS LR MR/ KV HLE T RR/kV
01 0.97 0.95
02 0.96 0. 90
03 0.91 0.91
04 0.93 0.96
05 0.95 0.92
06 0.96 0. 90
07 1.06 0.89
08 0.91 0.88
09 0.95 0.89
10 0.93 0.86
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Tab.2 Parameter configuration of the algorithm proposed
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Fig. 4 Voltage stability margin planning resultsproposed
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Fig. 5 Comparison results of voltage stability margin

sensitivity under different planning methods
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