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Optimization of rural distribution transformer location based on load
forecasting and K-means clustering

MA Zhanging, MA Guoli, YOU Suofu, CHAO Xiaozheng, GAO Xu

(Haidong Power Supply Company, State Grid Qinghai Electric Power Company, Haidong 810600, Qinghai, China )

Abstract: Due to the rapid increase in rural electricity demand and the low operational efficiency of the power grid, when designing
transformer configuration methods for rural areas, there is often a problem of inaccurate division of power grid load areas, resulting in poor
optimization performance. A method for optimizing the location of transformers in rural distribution networks based on load forecasting using
K-means clustering is proposed. Based on the collected operational data of rural distribution networks, the mathod calculates the
autoregressive coefficient and constructs a load forecasting model for distribution network nodes. Using the K-means clustering algorithm,
combined with the calculated node load forecast values, First, it calculates the distance between the data points and the initial cluster center,
and then updates the initial cluster center to divide the load area of the distribution network, sets multiple objective functions and
corresponding constraints with the goal of minimizing the cost of optimizing transformer position and minimizing line losses, constructs a
transformer position optimization model and establishes a solution function under the action of integer programming, solves the optimization
model through multiple iterations. The experimental results show that this method has a high utilization rate of 86. 42% in practical
applications, with good optimization performance.
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Fig. 1 The process of distribution network node state

classification based on K—means clustering algorithm
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Tab.2 Line loss of the three methods
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Fig.3 Partial power grid node load prediction value change
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