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Automatic integration method of intelligent distribution network information
based on principal component clustering analysis

LIU Caihua, SU Xinlei, LIU Pengyuan, PAN Shitong, WANG Yuling
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Abstract: With the rapid development of intelligent distribution networks, the amount of information generated increase sharply, and there
are various types, including sensor data, user electricity consumption data, environmental data, etc. These data not only have a large
quantity , but also have the characteristics of multi-source and heterogeneity, which poses great challenges to the effective integration and
management of information. Traditional integration methods often suffer from integration confusion and low information utilization when
dealing with such complex data. To address this issue, this study proposes an intelligent distribution network information automatic
integration method based on principal component clustering analysis. This method first automatically collects intelligent distribution network
information through advanced measurement, sensing, and communication technologies; Subsequently, principal component analysis ( PCA)
technology is used to extract key principal component features from the collected information, in order to reduce data dimensionality and
remove redundant information; Next, the K—means clustering algorithm is used to automatically cluster information samples with similar
features ; Finally, based on the clustering results, the information of the same category is integrated together to form a structured and easy to
manage information set. The experimental results show that this method has a smaller Davis Burgundy Index compared to traditional
methods, indicating that its classification integration effect is better and can significantly improve the utilization efficiency and management
level of intelligent distribution network information. This provides new ideas and technical support for information integration in smart
distribution networks, which helps promote the intelligent development of smart grids.
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Fig. 1 Intelligent distribution network information

automatic collection model
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Fig.2 Intelligent distribution network information collection site
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Tab.1 Example of principal component feature extraction results
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Fig. 3  Clustering and integration results of intelligent

distribution network information
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