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Abstract: The effectiveness of a data-driven model relies on the completeness of its training samples. For operating
conditions beyond the scope of the training samples, the model’s generalization ability is compromised. Therefore,
to develop a condenser model that can adapt to the wide load variation of the unit, it is essential for the training
samples to involve a diverse range of power generation loads and ambient temperatures. However, achieving this
complete dataset is difficult for newly-commissioned units because of their short operation time. To address these
challenges, a method for characterizing condensing units using multi-fidelity data and transfer learning is proposed,
even with incomplete data. In this method, a pre-trained model is firstly built based on the comprehensive
operational dataset collected from a similar unit. On the basis of the pre-trained model, additional linear and
nonlinear calibration networks are introduced. The calibration networks are updated through the incomplete data of
newly constructed units, enabling the transfer of the pre-training model to the feature space that is adapted to the
incomplete dataset. The effectiveness of this method is validated through the condenser of a 1 000 MW supercritical
unit. The results indicate that, even with limited training samples, the method accurately predicts parameters such
as condenser pressure and circulating water outlet temperature, with an average R? of 0.95, significantly
outperforming the conventional data-driven model based on a single data set, of which the average R? is only 0.81.
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Fig.1 The modeling method based on multi-fidelity data and transfer learning
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