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# > : Amid the accelerating global pursuit of carbon neutrality, the penetration rate of renewable energy sources,
represented by distributed photovoltaics and wind power, within distribution networks is continuously rising. However,
the inherent volatility and uncertainty of these renewables pose unprecedented challenges to the safe and stable
operation of distribution systems. As a key technology for enhancing grid flexibility, smoothing renewable energy output
fluctuations, and enabling energy time-shifting, Energy Storage Systems have become a core component in the
construction of new-type power systems.In this context, energy storage is no longer merely a supplement to the
generation, transmission, and distribution segments but is deeply integrated into the "Source-Grid-Load-Storage"
interactive system, playing an indispensable role. Furthermore, the planning, configuration, and operational strategies of
energy storage are closely intertwined with its economic viability. How to scientifically determine the siting and capacity
of storage within distribution networks, how to optimize charging and discharging strategies for participation in
electricity markets, how to quantify the benefits of reliability improvement and the deferral of grid upgrades brought by
storage, and how to design sustainable business models and market mechanisms — these have become focal points of
common interest for both academia and industry.

This Special Session aims to bring together experts and scholars from universities, research institutions, and electric
power enterprises to collectively explore key scientific and technological issues in the coordinated development of
distribution networks and energy storage systems. We cordially invite submissions sharing the latest theoretical
research achievements and engineering practical experiences in areas such as coordinated planning of distribution and
storage, intelligent operation control, market mechanism design, application of artificial intelligence in power systems,
and comprehensive benefit assessment. The goal is to jointly promote the efficient and high-value application of energy
storage technology on the power distribution and consumption side.
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The scope of this special session includes, but is not limited to, the following directions:

1. Energy Storage Planning and Configuration in Active Distribution Networks

Optimal siting and sizing methods for energy storage considering high penetration of renewable energy

Coordinated planning of distributed energy storage and centralized energy storage

Value assessment of energy storage in deferring distribution network upgrades

2. Optimal Operation and Control of Distribution-Level Storage Systems

Real-time optimal charging and discharging strategies for energy storage based on artificial intelligence (e.g., deep
reinforcement learning)

Robust and stochastic optimization for energy storage operation considering forecasting uncertainties

Hybrid management and coordinated control of multiple energy storage types (e.g., electrochemical, hydrogen)

3. Battery Intrinsic Characteristics and Modeling

Aging mechanisms and lifetime prediction models for electrochemical energy storage systems

High-precision estimation of battery State of Health (SOH) and State of Charge (SOC)

Study on battery thermal characteristics and thermal runaway mechanisms, and their safety boundary analysis in
distribution-level storage applications

4. Battery System Integration and Adaptability for Distribution-Level Storage

Optimization integration technologies of battery modules and Battery Management Systems (BMS) on the distribution
network side

Methods for battery performance matching and selection tailored to distribution-level storage application scenarios
(e.g., frequency regulation, peak shaving, load leveling)

Applicability assessment and safety management of repurposed (second-life) batteries in distribution network energy
storage

5. Market Mechanisms and Artificial Intelligence Technology Research

Electricity pricing mechanisms and market regulatory policies to promote the development of distribution-level
storage systems

Pathways for energy storage participation in carbon trading markets and value accounting

Application of artificial intelligence technologies in electric power finance
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¥ X : Ph.D., Senior Engineer, specializing in long-term theoretical research and engineering application in the fields
of power electronics and converter technology, echelon utilization of power batteries, artificial intelligence, and
digitalization of power grids. Has led or participated in 3 national-level projects, 11 science and technology projects at
the headquarters of State Grid Corporation of China, and 15 horizontal projects with other institutions. Has filed 380
invention patents in China, of which over 80 have been granted. Has published more than 30 high-level scientific and
technological papers. Has received over 10 first- and second-class provincial, ministerial, and industry-level science
and technology awards. Currently serves as a member of the IEEE PELS Membership Committee-China, a member of
the International Association of Advanced Science and Technology (IAAST), and a member of the China
Electrotechnical Society’ s Technical Committee on Power Robots and the Technical Committee on DC Transmission
and Power Electronics.
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¥ X: Professor and Doctoral Supervisor at the School of Electrical Engineering and Automation, Hefei University of

Technology, and Senior Member of IEEE. He also serves as Executive Council Member of the IEEE PES Communication

and Cybersecurity Technical Committee (China Chapter) and Committee Member of the Automation Specialty




Teaching Committee of the China Mechanical Industry Education Association, among other academic positions. He is
an Editorial Board Member of the International Journal of Sensor Networks and a Youth Editorial Board Member of
the Chinese Journal of Scientific Instrument. His research mainly focuses on power system control and automation. He
has published more than 100 academic papers in leading domestic and international journals, and as the first
contributor, has received several awards, including the First Prize of Anhui Provincial Science and Technology
Progress Award and the First Prize of China Electric Power Science and Technology Award.




