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Optimization method for reactive power compensation configuration based on
data simplification and distribution network partitioning
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Abstract: In order to improve the voltage qualification rate of the distribution network and reduce the line loss rate of the distribution
network, a method for optimizing the configuration of reactive power compensation capacity, grouping, and compensation points based on
monitoring data is proposed to address the problems of fuzzy demand for reactive power compensation capacity and lack of theoretical
support for grouping in the distribution network. Firstly, it establishes a reactive power optimization configuration model for the distribution
network with the goal of minimizing network loss and voltage deviation. Secondly, it forms a probabilistic simplification data reduction and
reactive power compensation device grouping method based on monitoring data. Then, it proposes a reactive power compensation point
screening strategy based on the voltage loss sensitivity of each node in the distribution network and the partition of adjacent nodes. The
optimized configuration of reactive power compensation in the distribution network is achieved through an improved particle swarm
intelligence optimization algorithm. Establishing an IEEE33 node model to verify the feasibility and effectiveness of the proposed method,
based on IEEE33 node case analysis and verification, the minimum operating voltage of the system is increased from 0. 87 p. u. to 0. 94 p.
u. Through reactive power optimization configuration of the distribution network, the voltage of each node meets the limit requirements, and
the line loss rate is reduced by 16. 67%. The voltage qualification rate and line loss rate of the distribution network are effectively improved.
Keywords ; reactive power compensation; optimize configuration; reduced reactive power data; compensation point selection; compensation
device grouping; capacity optimization
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