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Abstract 

This paper reviews the present understanding of electrolytic plasma processes 

(EPPs) and approaches to their modelling. Based on the EPP type, characteristics and 

classification, it presents a generalised phenomenological model as the most 

appropriate one from the process diagnostics and control point of view. The model 

describes the system ‘power supply – electrolyser – electrode surface’ as a system with 

lumped parameters characterising integral properties of the surface layer and integral 

parameters of the EPP. The complexity of EPPs does not allow the drawing of a set of 

differential equations describing the treatment, although a model can be formalised for 

a particular process as a black box regression. Evaluation of dynamic properties 

reveals the multiscale nature of electrolytic plasma processes, which can be described 

by three time constants separated by 2-3 orders of magnitude (minutes, seconds and 

milliseconds), corresponding to different groups of characteristics in the model. 

Further developments based on the phenomenological approach and providing deeper 

insights into EPPs are proposed using frequency response methodology and 

electromagnetic field modelling. Examples demonstrating the efficiency of the 

proposed approach are supplied for EPP modelling with static and dynamic neural 

networks, frequency response evaluations and electromagnetic field calculations. 
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