
                                                                  

 
      

 

 

      ICCES, 2023, vol.27, no.2 

 

This work is licensed under a Creative Commons Attribution 4.0 International License, which 

permits unrestricted use, distribution, and reproduction in any medium, provided the original 

work is properly cited. 

 

DOI: 10.32604/icces.2023.09663 

 

PROCEEDINGS 

Predictive Maintenance of Alkaline Water Electrolysis System for 
Hydrogen Production Based on Digital Twin 

Hang Cheng1, Jiawen Fei1, Jianfeng Wen1,* and Shan-Tung Tu1,* 

1 East China East China University of Science and Technology, Shanghai, 200237, China 

*Corresponding Author: Jianfeng Wen; Shan-Tung Tu. Email: jfwen@ecust.edu.cn; sttu@ecust.edu.cn 

 

 

 

 

Funding Statement: The author(s) received no specific funding for this study. 

 

Conflicts of Interest: The authors declare that they have no conflicts of interest to report regarding the 

present study. 

ABSTRACT 

Alkaline water electrolysis system for hydrogen production has the characteristics of complex structure, 
fault coupling and state nonlinearity, coupled with the restriction by many factors such as data acquisition 
methods and analysis methods. The operation status cannot be fully characterized through current 
monitoring information. In order to solve the problems in health status assessment in the operation of 
alkaline water electrolysis system, a digital twin-driven predictive maintenance method is put forward to 
achieve the real-time monitoring of operation status and prediction of remaining useful life. In the study, a 
multi-disciplinary simulation model of the alkaline electrolysis system and a physical degradation model of 
the electrolyzer are established. Meanwhile, the data-driven fault diagnosis and the life prediction algorithm 
are constructed by using the deep learning method. Finally, the two are fused by the particle filtering 
algorithm and transfer learning to realize predictive maintenance of alkaline water electrolysis system. 
Results indicate that, in contrast with the single model-based method or the data-driven method, the 
predictive method based on digital twin has higher prediction accuracy, which overcomes the problems of 
inconsistent models and poor adaptability of data algorithms. For the fault diagnosis of the alkaline water 
electrolysis system, the fault diagnosis model is trained based on digital twin simulation data, and then 
transferred to the data collected by actual sensors by the transfer learning method. The diagnosis accuracy 
reaches 90%, indicating that the method is able to relatively better diagnose the fault in the operation of the 
alkaline water electrolysis system for hydrogen production. The predictive maintenance method based on 
digital twin proposed in this paper also provides an effective solution for other complex equipment. 
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