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Remaining Life Prediction of Coal Gasifier
Based on VMD-IDBO-TABILSTM
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2. State Grid Tianfu New Area Power Supply Company, Chengdu 610000, China)

Abstract; In response to the issues of insufficient accuracy and poor real-time performance in traditional artificial
experience-based prediction methods for the remaining service life of gasifiers, this study proposes a novel
prediction model for the remaining service life of gasifiers, which integrates Variational Mode Decomposition
(VMD), Improved Dung Beetle Optimizer ( IDBO), and Triplet Attention Bidirectional Long Short-Term
Memory ( TABiLSTM ). The model first employs VMD to thoroughly extract hidden temporal features from the
data, followed by a global strategic hyperparameter optimization of the IDBO algorithm through the integration of
artificial bee colony algorithms and dynamic weight coefficients. Furthermore, the model utilizes TABILSTM with
triple attention mechanisms to learn complex temporal dependencies. Using the mechanical structure service life
loss score as the criterion, comparative analysis of model reliability indicates that the VMD-IDBO-TABILSTM

model achieves a high degree of fit with the actual values in varying conditions for the remaining service life
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prediction of three gasifiers, with fit rates of 93.88%, 91.75%, and 96.72%, respectively, demonstrating the
model’s significant advantages in terms of generalization and robustness.

Keywords: coal gasifier; remaining life prediction; variational modal decomposition; deep learning
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