
 

 

 

Fast magnetic tomography system for fuel cells 
 

As a research and technology organization, CEA-Liten is heavily involved in developing 
new technologies for the energy transition. The institute is particularly active in the 
development of hydrogen technology in general, and low-temperature fuel cells in 
particular. 

The improvement of fuel cell lifespan is crucial to enable their widespread adoption. 
System-level observation allows for their characterization during the design phase and 
optimization during the operational phase. Currently, the most commonly used 
measurements, such as the impedance of a cell stack stage, allow for the estimation of 
specific internal states but do not provide information on the spatial distribution of this 
state within the observed cell. Recent studies [1-2] have shown the interest in using 
magnetic field measurements to detect and locate current density heterogeneities in a 
bipolar plate. Current solutions rely on moving fluxgate sensors [3]. These solutions are 
difficult to integrate and do not allow dynamic phenomena to be observed. 

Leveraging recent magneto-resistive sensors technology, the candidate will design and 
develop an innovative acquisition architecture to enable the creation of a real-time 
tomography system. During the project, the Post-Doc activities will include: 

 Deployment of the static sensors matrixes. 
 Design and development of an embedded system architecture suitable for the 

simultaneous and synchronous acquisition of data from multiple sensors to 
ensure the temporal consistency of measurements. 

 Contribution to the development of specific numerical resolution methods to 
enable real-time processing for the detection and localisation of current density 
heterogeneities. 

 Dissemination of results through the publication of articles and lectures at 
international conferences. 

The goal is to develop a TRL 4 demonstrator in the laboratory to demonstrate a proof of 
concept on a low-temperature fuel cell stack. This will include four measurement boards 
with several dozen of synchronized magnetic sensors for simultaneous acquisitions. 
Experimental results and a description of the instrumentation system will be published. 
Historical data will be used to validate current density resolution algorithms and 
compare their performance to solutions based on Physics Informed Neural Network [3]. 
Estimated current density results will be used for an additional publication. 
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The instrumentation system will be integrated into a CEA test bench dedicated to 
optimal control, transient observation, fault detection [4] and exploration of defect 
propagation phenomena. This approach will offer dynamic and non-invasive 
observation of current distribution in the fuel cell, thereby improving the understanding 
of its operation and facilitating the optimization of its performance and lifespan. 

Interested? Apply online now. We look forward to getting to know you! 
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