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Abstract; The frequent overheating of the final-stage superheater tube walls with complex mechanisms in
power plants necessitates a rapid and accurate tracing of the causes of overheating in order to address the
issue at its root, which is crucial for the safe operation of the power plant. Addressing the problem of
sparse and unbalanced samples of overheating in normal operating units leading to insufficient generaliza-
tion capabilities of traditional diagnostic models, a method for diagnosing overheating ( TL-Xception) in
the final-stage superheater based on improved generative adversarial networks (CWGAN) and deep trans-
fer learning (TL) was proposed. The final-stage superheaters of two 600 MW supercritical units in opera-
tion were validated as research object. The key feature variables of unit 1 of source domain were trans-
formed into two-dimensional images using Gramian angular difference field ( GADF) encoding to adapt to

the transfer learning model. The conditional Wasserstein generative adversarial network ( CWGAN) was
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utilized to generate high-quality overheating samples, significantly enhancing the generalization capability

of the Xception network in unit 1 of source domain. The pre-trained network on unit lof source domain

was fine-tuned and transferred to the sparse and unbalanced unit 2 of target domain. The results show that

the proposed method achieves an average accuracy of 99.03% . Compared with traditional deep learning

methods, this approach demonstrates faster convergence and higher accuracy, enabling rapid diagnosis of

overheating in the final-stage superheater of the unit 2 of target domain.

Key words: final-stage superheater, sparse imbalanced sample, generative adversarial network, deep

transfer learning, overtemperature diagnosis
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