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In the context of the global energy transition and the “dual-carbon” strategy, green ammonia and methanol, as
efficient hydrogen carriers and renewable fuels, represent crucial pathways for constructing a clean energy system.
Integrated energy systems incorporating green ammonia/methanol production encompass renewable power
generation, hydrogen production, air separation/carbon capture, ammonia/methanol synthesis, storage and
transportation, as well as energy management. These systems are characterized by multi-source coupling, strong
nonlinearity, and high dynamic complexity. Single-process optimization is insufficient to fully absorb renewable energy
or simultaneously achieve economic and environmental objectives, making system-level coordination and intelligent
scheduling critical for high-efficiency, low-carbon operation. With the rapid advancement of artificial intelligence (AI),
techniques such as machine learning, reinforcement learning, digital twins, and intelligent optimization algorithms are
increasingly applied to modeling, forecasting, and decision-making in integrated energy systems. Al can enable dynamic
optimization of electrolytic hydrogen production, adaptive control of ammonia/methanol synthesis, and system-level
coordinated energy scheduling, seeking optimal operational solutions under multiple objectives including efficiency,
cost, carbon emissions. This facilitates the evolution of the green ammonia/methanol industry toward intelligent, low-
carbon, and highly reliable operation.

This special session aims to gather the latest research advances in energy engineering, artificial intelligence, systems
control, and chemical process optimization, exploring innovative applications and future trends of Al in green
ammonia/methanol integrated energy systems, thereby promoting interdisciplinary integration and practical
technology implementation.

Topics of Interest (include but are not limited to):




Al-driven optimization and scheduling models for integrated green ammonia/methanol energy systems
Machine learning-based performance prediction and control for hydrogen energy management
Applications of reinforcement learning in ammonia/methanol synthesis and system-level coordination

Energy optimization strategies for Al-enabled renewable hydrogen production systems
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System-level multi-objective optimization and intelligent decision-making

Special Session Chair(s):

¥4 =
Name %
#E .
Prefix e
1 Department of Mechanics and Maritime Sciences
Department
B Lo
Organization Chalmers University of Technology
WA /HIX
h
City /Region Gothenburg, Sweden
R .
Email yi.he@chalmers.se

Organizer’s Brief Biography

PX: M, BAEABEBEIAYREEAER, ABAFANKEIREL, REFEE LFRFAFE. =
ERRTAACERBEEAZHF TG, THERRS IR ERMANL . L% — (k4% Applied Energy,
Renewable & Sustainable Energy Reviews, Energy Conversion and Management, Energy, Renewable Energy 4 &t J7 47 3
R H T & & it X 10 £, Google Scholar £115| Al & 1000 4k ; E1E 30 4 SCI | % & A

# 3 : Yi He, Postdoctoral Researcher at Chalmers University of Technology, Sweden, received his Ph.D. in Hydraulic
and Hydropower Engineering from Hohai University, China, and was a Visiting Scholar at Imperial College London, UK.
His main research interests include the techno-economic assessment of hydrogen-based energy carriers, and optimal
design of hybrid renewable energy systems. He has published over 10 papers as the first author in leading energy
journals such as Applied Energy, Renewable & Sustainable Energy Reviews, Energy Conversion and Management, Energy,
and Renewable Energy. His publications have been cited more than 1,000 times on Google Scholar. He also serves as a
reviewer for over 30 SCI-indexed journals.
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¥ X : Dr. Yang Yang is an Assistant Professor at the University of Macau and holds a Ph.D. from the Department of
Industrial Systems Engineering and Management at the National University of Singapore. He has published over ten
academic papers in top-tier international journals, including Nature Energy, Nature Communications, and [EEE
Transactions on Power Systems, with one paper recognized as an ESI Highly Cited Paper. He holds one authorized patent
and two software copyrights. Dr. Yang has received several prestigious awards and honors, including the Best Student
Paper Award at the International Conference on System Reliability and Safety (SRSE 2021), the Outstanding Reviewer
Award from IEEE Transactions on Power Systems in 2023, the President’s Graduate Fellowship from the National
University of Singapore, the Eiffel Excellence Scholarship from the French Ministry for Foreign Affairs, and the Chinese
National Scholarship. His research interests include power system operation and optimization, frequency security in
power systems, and socio-technical systems.
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# X : Dr. Zhengmao Li is an Assistant Professor at Aalto University, Finland, and received his Ph.D. from Nanyang
Technological University, Singapore. His research focuses on Al-driven optimization of multi-energy systems integrating
electricity, heat, and green hydrogen, with applications in resilient energy networks, smart microgrids, and
decarbonized maritime systems. He has published over 70 journal papers in top-tier venues such as IEEE Transactions
on Smart Grid and Applied Energy, with more than 4300 citations and multiple Highly Cited Papers. He serves as an
Associate Editor for IEEE and IET journals and has led over 10 international special issues. He received the IEEE TSG
Best Paper Award (2025) and has been listed among the World’s Top 2% Scientists for consecutive years.
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# 3 : Dr. Liwei Ju is an Associate Professor at North China Electric Power University. His research focuses on energy
system modeling and decision optimization, distributed energy optimization utilization, and integrated energy systems.
He has published over 50 journal papers in top-tier venues such as Applied Energy, Energy Conversion and
Management, with multiple Highly Cited Papers. He has led several research grants, including the general program
funded by the National Natural Science Foundation of China and the key program funded by the Beijing Social Science
Fund. He has received multiple provincial and ministerial awards, including the Shanxi Science Technology Award and
Henan Science Technology Award. He has been selected as the Highly Cited Chinese Researchers in Elsevier and has
been listed among the World’s Top 2% Scientists for consecutive years.
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# X : Dr. Xiaodong Zheng received his Bachelor’s and Ph.D. degrees in Engineering from South China University of
Technology in 2015 and 2020, respectively. He has conducted academic research and technological development at
institutions including the China Southern Power Grid Dispatching and Control Center, Nanyang Technological University
(Singapore), China Southern Power Grid Research Institute, Xi'an Jiaotong University, and Southern Methodist
University (USA). His current research interests mainly include the economic operation of renewable energy power
systems (such as wind and solar uncertainty, energy storage regulation modeling) and computational algorithms
(including distributionally robust optimization and general-purpose quantum computing). He has led multiple research
projects funded by national ministries, central enterprises, national key laboratories, as well as Guangdong Province and
Guangzhou Municipality. Over the past five years, he has published more than 30 papers, been granted over 10 invention
patents, and received several provincial and industrial science and technology awards.
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# X : Chao Deng is a Professor and Ph.D. supervisor at the Advanced Institute of Carbon Neutrality Technologies,
Nanjing University of Posts and Telecommunications, and a recipient of the National Science Fund for Outstanding
Young Scholars (Overseas). He received his Ph.D. in Engineering from Northeastern University (China) and conducted
postdoctoral research at Nanyang Technological University (Singapore) from 2018 to 2021. His research focuses on the
security control of cyber-physical systems and secondary control in smart grids. He has published more than 50 SCI-
indexed papers, including 10 ESI Highly Cited Papers, with over 5,000 citations on Google Scholar. He received the IEEE
SMC Society Best Journal Paper Award (2022), was nominated for the Zhang Si-Ying Award at the 2023 CCDC
Conference, and won the Second Prize of the Natural Science Award from the Chinese Association of Automation (2024).
He is a Senior Member of IEEE, a Member of the Chinese Association of Automation, and serves as an Editorial Board
Member of the Journal of Control and Decision.
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¥ X : Fanfan Lin is currently Assistant Professor at Zhejiang University-University of Illinois Urbana-Champaign
Institute (ZJUI). She received the joint Ph.D. degree with the interdisciplinary research in power electronics and artificial
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intelligence (Al) from Nanyang Technological University (NTU) Singapore, and the Technical University of Denmark, in
2023. Prior to her time in academia, Dr. Lin was an Al startup founder in Singapore. Dr. Lin has been recognized with
multiple awards, including the 2023 NTU Graduate College Innovation and Entrepreneurship Award and the Second
Prize Paper Award from the IEEE Industry Applications Society in 2022. In addition, she contributes to IEEE Power
Electronics Society activities actively. Her research interests include Al-based power converter design and lifecycle
management, responsible and trustworthy Al for energy system.




