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Dynamic Modeling, Control Strategy, and Multi-timescale Optimization
of Electrolyzer Systems for Wind-PV Hydrogen Production

Introducation and Topics w

The rapid expansion of wind and photovoltaic (PV) power has created significant opportunities for green hydrogen production,
while also introducing substantial challenges to the efficient and stable operation of electrolyzer systems. Due to the intermitten-
cy, volatility, and uncertainty of renewable energy, electrolyzers are required to operate under highly dynamic input conditions,
which may affect hydrogen production efficiency, operational flexibility, and system durability. Therefore, advanced methodolo-
gies for modeling, operation, control, and energy management of wind-PV-driven electrolyzer systems are becoming increasing-
ly important for the development of sustainable hydrogen production technologies.

This special session focuses on multi-timescale modeling, operational optimization, control strategies, and energy management
of electrolyzer systems powered by wind and PV energy. By considering the dynamic characteristics of renewable power, the
transient response and degradation behavior of electrolyzers, and the coordinated interaction between power supply and hydro-
gen production processes across different temporal scales, the session aims to advance methodologies for flexible operation,
adaptive control, and efficient system-level management. Contributions addressing theoretical developments, advanced optimi-
zation techniques, data-driven methods, and practical applications are highly encouraged.

Topics of interest include, but are not limited to:

1. Multi-timescale modeling of wind-PV-powered electrolyzer systems

2. Dynamic behavior and degradation-aware modeling of electrolyzers

3. Operational optimization under fluctuating renewable energy inputs

4. Control strategies for flexible, efficient, and stable hydrogen production

5. Energy management and coordinated scheduling of renewable-powered electrolyzer systems
6. Predictive, adaptive, and data-driven control methods

7. Practical applications and demonstration studies of wind-PV hydrogen production systems.
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submitted for inclusion into IEEE Xplore subject to meeting
IEEE Xplore's scope and quality requirements.

Important Dates --
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