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Dear Editor, 
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In this paper, I/we report on / show that: 
	Field
	:
	Engineering and Artificial Intelligence

	Topic
	:
	TRANSFORMER-LSTM: Enhancing Maintenance Strategy from Winding Temperature Prediction for Induction Motors in the Oil and Gas Industry

	Brief Background
	:
	IMs are a crucial part of many industrial processes and are regularly included in machinery and industrial processes that are available for purchase. However, environmental, operational, and installation concerns may work together to hasten motor breakdown far more quickly than the intended motor lifetimes. Numerous types of defects can occur with IMs. These categories are broadly described as failures of the bearing, rotor, windings, end rings, eccentricity-related, and stator faults as shown in Fig 1.7 (AlShorman et al., 2024). 
Fault diagnosis methods are commonly divided into three main groups depending on the techniques and information used; model-based methods, signal based methods, and knowledge-based methods. 
Signal based methods utilize signal processing techniques for analyzing the equipment’s measured operating condition, highlight and extract features, which would otherwise not be easily visible, and performing a diagnostic decision based on prior knowledge of healthy systems. These methods still require expert knowledge in order to identify faulty signal symptoms. Signal based methods are usually divided between time domain (standard deviation, trends, slope and magnitudes), frequency domain (motor current signature analysis), and time frequency (Fourier transform, wavelet transforms, Hilbert–Huang transform, instantaneous power FFT, high resolution spectral analysis, wavelet analysis, bispectrum, Park’s vector approach, adaptive statistical time frequency method) signalbased approaches, depending on the signal processing method used.
Knowledge based methods, also known as data driven methods, use large amounts of historical data and can potentially extract features automatically without any prior signal processing techniques. Unlike model and signal-based methods, data driven methods do not require a priori information and thus, allows for analysis to be done without expert knowledge. Data driven methods commonly utilize statistical and probabilistic analysis, as well as artificial intelligence (machine learning and deep learning) techniques. Data driven methods are currently experiencing an increase of attention.


	Research Problem
	:
	This research aims to explore the application of cutting-edge deep learning techniques in developing more accurate and robust predictive maintenance systems for large induction motors in the oil and gas sector. By addressing the following research questions, we seek to advance the field of predictive maintenance and contribute to more efficient and reliable industrial operations:
1. What is the better deep learning model can be used to develop model to identify the remaining useful lifetime of large induction motor in oil and gas industry.
2. Which critical elements have the most significant impact on the effectiveness of hybrid deep learning frameworks when applied to early detection systems for induction motor malfunctions?


	Overview of Method
	:
	The proposed model combines a transformer encoder-based architecture with long short-term memory (LSTM) to capture complex temporal dependencies and sensor behaviors.

	Significant finding
	:
	The proposed TE-LSTM model is effective in predicting potential failures and enables proactive maintenance strategies. By accurately forecasting winding temperatures, the model can significantly reduce unplanned downtime and associated costs, thereby optimizing maintenance operations and enhancing reliability in the oil and gas industry.
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