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Multi-objective reactive power optimization based on the Pareto front in medium-voltage
distribution network

YAN Ruo-bing, TANG Wei
(College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract: Considering the technique and economic index of mid-voltage distribution network integratedly, this paper proposes a new
reactive optimization model of medium-voltage distribution network based on the maximizing of unit investment profits of reactive
power compensation equipment and minimizing of real power losses. The node sets compensated by capacitors are determined
according to the sensitivity analysis of reactive power flow with the decrease of network loss. The Pareto front is adopted to optimize
the compensation capacity of reactive power. Improved algorithm efficiency is realized by strategies of elitism preservation, modified
crossover operation and mutation adaptive coding. The simulation result of case study on IEEE33 bus shows that the method realizes
collaborative optimization of many technical and ecomonic index of mid-voltage distribution network and can furtherly improve the
efficiency and quality of its reactive optimization and thus can verify the feasibility and effectiveness of the proposed method.
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Fig.1 Single-line diagram of the distribution system
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Tab.1 Optimization results of IEEE 33 power system
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Fig.2 Topological structure for IEEE 33 bus system
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Tab.2 Single objective optimization results
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Tab.3 Multi-objective optimization results
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