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Multi-scale spatio-temporal features fusion method
for fault diagnosis of NPPs under high noise
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Abstract

Nuclear energy is vital for optimizing the energy mix and promoting sustainable development, and accurate
fault diagnosis in NPPs is crucial for safety, as operators’ reliance on experience and knowledge may lead to
errors under pressure. Currently, the data-driven fault diagnosis approach that does not rely on experience
or prior knowledge is considered one of the most promising methods. This method has high requirements for
raw data, while NPPs often experience interference from electromagnetic disturbances or background noise,
which can obscure the subtle features of early faults, leading to misdiagnosis or missed diagnosis, potentially
resulting in severe accidents. To address this issue, we propose a method based on multi-scale learning and
spatiotemporal feature fusion. We have constructed a multi-scale learning framework using CNNs and inte-
grated it with LSTM for spatiotemporal feature fusion. To validate the effectiveness of the proposed method,
we tested it in three typical scenarios on simulated data: fault type diagnosis, fault severity diagnosis, and fault
diagnosis under multiple fault concurrent conditions. We compared our method with models such as CNN,
LSTM, WDCNN, and MBSCNN. The results demonstrate that our proposed model achieves a fault diagnosis
accuracy of over 99\% under high noise conditions with an SNR of -100, outperforming the baseline models.
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