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Abstract

As global energy demand continues to grow and environmental requirements become increasingly stringent,
nuclear energy, as a green and clean energy source, has gained significant attention, with nuclear power
plants playing an increasingly important role in the global energy structure. However, the complexity of
nuclear power plants and their high safety requirements pose numerous challenges in their operation, partic-
ularly in the prediction and monitoring of time-series data. To address this issue, this paper proposes a deep
learning-based method for cross-condition time-series prediction in nuclear power plants. This method inte-
grates Convolutional Neural Networks (CNN), Long Short-Term Memory Networks (LSTM), and Attention
mechanisms, enabling effective processing of time-series data under various operating conditions of nuclear
power plants. The data used in this study comes from the PCTRAN simulation data of the AP1000 nuclear
power plant. Through data preprocessing and feature extraction techniques, an efficient time-series predic-
tion model is constructed, capable of providing high-precision predictions for time-series data under multiple
conditions during the operation of nuclear power plants, thereby offering important support for their safe
operation. Experimental results demonstrate that this method achieves high prediction accuracy when han-
dling complex time-series data and is capable of addressing the nonlinear and time-varying characteristics
encountered in nuclear plant operations.
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