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¥ X : With the continuous advancement of the “dual carbon” goals and the accelerated construction of novel
power systems, the penetration of renewable energy sources represented by wind and photovoltaic generation is
increasing rapidly. This trend imposes higher requirements on the flexibility, energy conversion efficiency, and secure
operation of energy storage systems at the generation side, distribution side, and demand side. As an important
technical solution for renewable energy accommodation, grid flexibility enhancement, power quality improvement, and
secure system operation, energy storage systems are evolving from simple energy buffering devices into integrated
platforms that combine energy conversion, coordinated control, configuration planning, and optimal operation. Energy
storage conversion and control mainly involve converter topologies, bidirectional power flow control, grid-
connected/islanded operation control, and multi-timescale energy management strategies. These technologies provide
the basis for efficient power conversion, flexible energy transmission, and coordinated interaction among source, grid,
load, and storage. In terms of energy storage configuration, proper determination of siting, capacity allocation, topology,
and operational boundaries for different application scenarios can effectively reduce system operation costs while
improving renewable energy utilization and overall energy efficiency. The optimal operation of energy storage systems
requires comprehensive consideration of renewable power fluctuations, load uncertainties, grid constraints, economy,
and security. By dynamically adjusting charging/discharging strategies, power allocation, and coordinated dispatching
schemes, energy storage systems can support stable system operation and maximize economic benefits. This special




session focuses on key theories and technologies related to energy storage conversion, coordinated control,

configuration, and operation optimization. It aims to bring together the latest research achievements in energy storage

converters, power electronics, microgrids, renewable power systems, integrated energy systems, and intelligent

optimization, and to explore the critical role and development path of energy storage systems in high-renewable-

penetration power systems. Topics include but are not limited to:

® Energy storage converter topologies, modeling, analysis, and high-efficiency energy conversion technologies

® Grid-connected/islanded control, transient power control, and stability enhancement of energy storage systems

® Energy storage capacity allocation, siting planning, and topology optimization for renewable energy

accommodation

Multi-timescale energy management and economic optimal operation strategies for energy storage systems

Coordinated control of energy storage in microgrids, DC microgrids, and AC/DC hybrid systems

Power allocation and coordinated control of supercapacitor, battery, and hybrid energy storage systems

Key technologies for energy storage participation in frequency regulation, voltage regulation, power compensation,

and power quality management

Optimal dispatch of energy storage in wind-solar-storage, wind-storage-hydrogen, and integrated energy systems

State evaluation, safety management, fault diagnosis, and lifetime optimization of energy storage systems

® Applications of artificial intelligence, big data, and advanced optimization algorithms in energy storage
configuration and operation control
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¥ > : Jiandong Duan received the B.Eng. degree in Electrical Engineering and Automation from Northeast Forestry
University, Harbin, China, in 2007, and the M.Eng. and Ph.D. degrees in Electrical Engineering from Harbin Institute of
Technology, Harbin, China, in 2009 and 2013, respectively. He is currently a Professor and Dean’ s Assistant with the
School of Electrical Engineering, Harbin Institute of Technology. His research interests include microgrids, transient
power control, and supercapacitor power compensation. In recent years, he has led 15 research projects, including two
projects funded by the National Natural Science Foundation of China and three major industry-sponsored projects from
China Aerospace Science and Industry Corporation, China Petroleum Corporation, and China Shipbuilding Industry
Corporation. He has published 56 academic papers, including 34 SCI-indexed journal papers and 22 El-indexed papers,
and served as the chief editor of an academic monograph. He received the Second Prize for Technological Invention of
Heilongjiang Province and was recognized among the Top 10 Innovative Energy Storage Applications in the 5th
International Energy Storage Innovation Competition 2021.
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# X : Yaoqiang Wang is a Senior Member of IEEE and CSEE. He received the B.Eng. degree from Hangzhou
Dianzi University, Hangzhou, China, in 2006, and the M.Eng. and Ph.D. degrees from Harbin Institute of Technology,
Harbin, China, in 2008 and 2013, respectively. He is currently a Professor with the School of Electrical and
Information Engineering, Zhengzhou University, Zhengzhou, China. He also serves as Director of the Department of
Electrical Engineering of Zhengzhou University and Director of the Henan Provincial Engineering Research Center of
Power Electronics and Energy Systems. He has authored more than 100 technical papers, including over 80 journal
papers, and holds more than 30 patents. His current research interests include new energy power systems, renewable
energy and power storage, power system operation and planning, and integrated energy system analysis and
optimization.
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# X : Shaogui Fan was born in Anhui, China, in 1989. He received the B.S. and M.S. degrees in Electrical
Engineering from Harbin Engineering University, Harbin, China, in 2012 and 2014, respectively, and the Ph.D. degree
in Electrical Engineering from Harbin Institute of Technology, Harbin, China, in 2019. He is currently an Associate
Professor with the Yantai Research Institute of Harbin Engineering University. In recent years, he has led six research
projects, including one project funded by the National Natural Science Foundation of China, one project funded by the
National Key Research and Development Program of China, and one project funded by the Key R&D Program of
Shandong Province. He has published 22 academic papers, including 12 SCI-indexed journal papers and 10 El-indexed
papers. His research interests include wireless power transmission, battery management systems, and DC microgrids.
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¥ X : Dongyang Sun is an Associate Professor at Harbin Institute of Technology. He received the Ph.D. degree
from the School of Electrical Engineering, Harbin Institute of Technology. He has published over 30 SCI- or El-indexed
papers and received the Second Prize for Scientific and Technological Progress of Heilongjiang Province. His main
research interests include subsynchronous oscillation suppression in renewable energy power generation, frequency
regulation strategies for wind-storage-hydrogen production power stations, and stability analysis of ship integrated
power systems.




