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Abstract: Abnormal stator core temperatures in generators can lead to serious issues such as aging of insulating
materials and winding shorts, thereby affecting the overall performance and lifespan of the generator. This study
presents a stator core temperature prediction model for turbo generators based on FFCM-MHDA-iTransformer. It
leverages an improved Transformer architecture, namely the inverted Transformer (iTransformer) model, which
adopts an inverted time-series encoding approach to address the limitations of the standard Transformer in handling
multivariate variable correlations. The model employs fused Fourier convolution mixer (FFCM) to enhance and
extract local features from time-series data. Furthermore, the model replaces conventional self-attention with multi-
head differential attention (MHDA), effectively reducing attention noise and directing the model’s focus towards
critical information. After training and validation, the proposed model demonstrates higher prediction accuracy
compared to other mainstream prediction models. It facilitates timely detection of potential faults, preventing
shutdowns for maintenance, and holds significant application value for ensuring stable operation of turbo generators.
This approach effectively enhances the accuracy and practicality of temperature prediction technology.
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Fig.8 The prediction results for generator stator core
temperature in ablation experiments
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Tab.4 Comparison of evaluation indicators in comparative
experiments

i) R? OMAE ORMSE OMAPE

CNN 09129 09859  1.282 1.68

SVR 09129 10662  1.282 1.81
GRU 09103 09984  1.301 1.70
LSTM 09181 09367  1.243 1.58
CNN-LSTM 09176 09635  1.247 1.63

FFCM+MHDA+iTransformer 09318 0.8409 1135 1.42
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Fig.9 The prediction results for generator stator core
temperature in comparative experiments
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