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Intelligent data association method for renewable energy monitoring systems based on triplet networks
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[ Abstract] To address the practical issues of manual configuration—such as high workload, low efficiency, and
error susceptibility—in signal point association operations within renewable energy monitoring systems, this paper
proposes an intelligent data association method that integrates deep semantic understanding and multi-dimensional feature
encoding. First, a signal name encoding model based on the BERT model is designed, and a triplet network architecture is
innovatively employed for contrastive learning and fine-tuning to accurately extract semantic features tailored to specific
application scenarios. Additionally, a supplementary encoding model is developed to incorporate multi-dimensional
features, such as turbine numbers and signal types, with a performance-based weight allocation strategy to enable effective
model fusion and enhance matching accuracy. Furthermore, the method introduces the concept of “generics” to design
reusable meta-templates, thereby further improving engineering efficiency. Finally, experiments and tests were conducted
using data from three actual wind farms in China. The results demonstrate that this algorithm reduces the configuration
time for a single wind turbine by 73.4%, effectively decreases the number of manually configured points, significantly
enhances engineering efficiency, and provides an effective solution for the intelligent configuration of renewable energy
stations.
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