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Introduction: 

The successful transition to a hydrogen-based 

energy economy relies on the development of 

efficient and sustainable hydrogen production 

methods. Proton Exchange Membrane (PEM) 

water electrolysis is a promising technology due 

to its high energy efficiency and operational 

flexibility [1]. However, the intermittent nature of 

renewable energy sources, such as wind and 

solar, makes proper control essential to optimize 

stack performance and lifespan [1].

Primary Objective: 

• Develop control strategies for PEM electrolysis 

systems

Secondary Objectives:

• Develop dynamic models for PEM systems

• Study optimal operating conditions 

Current activities:
• Modelling the electrolyzer stack and Balance 

of Plant units, such as heat exchangers, 
separators, and pipes, for both conventional 
and Hystar PEM system layouts.

• Implementing Advanced Regulatory Control 
(ARC) techniques, such as active constraint 
control and constraint switching.

• Evaluating the feasibility of Model Predictive 
Control (MPC) as an alternative to the ARC-
based strategies.
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