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With the advancement of new-type power system construction, the high penetration of renewable energy has significantly
increased the randomness and volatility of the system. Against this backdrop, massive distributed energy resources, energy
storage systems, diverse flexible loads, electric vehicles, and other components have formed a large-scale, heterogeneous, and
dynamically complex set of distributed flexibility resources. These resources are characterized by small individual capacity,
wide distribution, and diverse behavioral patterns. How to efficiently aggregate, accurately regulate, and coordinate the
operation of these resources is key to mitigating renewable energy fluctuations and achieving a safe, stable, economical, and
low-carbon power system. It also represents a major challenge in both academic research and engineering practice.

This special issue aims to explore cutting-edge theories, key technologies, and innovative applications in the modeling,
aggregation, regulation, and coordinated operation of massive heterogeneous distributed flexibility resources. The goal is to
promote the transition of distributed resources from "visible and measurable" to "controllable and usable," thereby providing

core support for building a clean, low-carbon, safe, sufficient, economical, efficient, supply-demand coordinated, flexible, and
smart new-type power system.




In this Special Issue, original research articles and reviews are welcome. Research areas may include (but not limited to)
the following:

e Unified Modeling and Heterogeneity Analysis of Distributed Flexibility Resources;

e Aggregation and Equivalence Theory for Massive Distributed Resources and Methods for Assessing Their
Controllable Potential;

e Data-Driven and Al-Enabled Regulation Strategies for Clusters of Distributed Resources;

e Coordinated Operation Optimization and Market Mechanism Design for Distributed Resources Considering Multiple
Uncertainties;

e Key Technologies for the Aggregation and Regulation of Distributed Resources in Virtual Power Plants, Virtual
Energy Storage, and Similar Frameworks;

e  Blockchain-based Trusted Aggregation and Transaction Technologies for Distributed Resources;

*  Coordinated Control Methods for Massive Resources Participating in Grid Frequency Regulation, Peak Shaving, and
Emergency Response;

e  Key Technologies for Hierarchical and Zonal Coordinated Operation of Distribution Networks, Microgrids, and
Customer-Side Resources.
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# X : Hongyu Zhu, Associate Professor, School of New Energy, Inner Mongolia University of Technology. She has been
selected for the China Association for Science and Technology Young Talent Support Project (Doctoral Special Program).
Her long-term research focuses on the optimal operation of multi-energy coupled distributed energy systems, and the
coordinated response and control technologies for source-grid-load-storage flexible resources. She has presided over or
participated in 10 research projects, including the CAST Young Talent Support Project, National Key R&D Program of
China, and projects of the National Natural Science Foundation of China. She has received multiple awards, including the
Second Prize in the National College Electrical Engineering Course Experiment Teaching Case Design Competition, the




Baosteel Education Award, and the First Prize for Exemplary Scientific and Technological Achievements at the Integrated
Smart Energy Conference. In the past five years, she has published over 30 high-level journal papers, including 10 papers in
Top-tier journals of the Chinese Academy of Sciences (CAS) classification (Q1), and 2 ESI Highly Cited Papers (ranking in
the top 1% globally by citations). Additionally, she has 4 national invention patents granted or pending.
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¥ L : Wu Xiaodong, Lecturer, PhD in Information and Communication Engineering, School of New Energy, Inner
Mongolia University of Technology. He has been hired as external researcher at Tianjin University for the National Science
and Technology Major Project on Smart Grid. His research focuses on network security for new power system
communication, data mining of integrated energy systems, deep learning, and quantum algorithm theory. He has led or
participated in four national key R&D projects, including projects funded by the National Key Research and Development
Project, the National Natural Science Foundation of China, and the Ordos City New Energy Strategic Pilot Science and
Technology Special Project. He has received numerous awards, including the second prize in the National College Electrical
Engineering Course Experiment Teaching Case Design Competition, the third prize in the Science and Technology Award
from the China Electric Power Promotion Council, and the second prize in the Science and Technology Progress Award from
Tianjin Power Grid. In the past five years, he has published over 20 high-level journal papers, including 8 papers in journals
ranked in the second quartile or above by the Chinese Academy of Sciences.




