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The rapid expansion of Al computing and large-scale datacenters is driving a sustained surge in electricity
consumption. While datacenter UPS systems are increasingly large in capacity and designed for high reliability, they
often remain significantly underutilized in practice. Meanwhile, the growing integration of renewable energy sources
has intensified the grid's need for frequency regulation, voltage support, and operational flexibility. Unlocking the active
grid-support potential of UPS systems—without compromising their primary duty of power protection—has therefore
become a critical challenge for the coordinated evolution of datacenter energy systems and modern power grids.

This special session focuses on the theories, technologies, and engineering practices of datacenter UPS systems that
can actively support the grid. Core areas of interest include: high-efficiency, high-reliability UPS topologies enabling
bidirectional power flow; multi-objective flexible control strategies tailored to dynamic grid voltage and frequency
requirements; stable interconnection and coordinated dispatch of UPS clusters under operational constraints; and the
effective integration of advanced batteries for both backup and storage functions. We invite researchers, engineers, and
industry practitioners to contribute their latest findings, with the goal of enhancing grid flexibility, improving supply
reliability, and accelerating the low-carbon transition of smart energy systems.




Topics of interest include, but are not limited to:

1. High-efficiency and high-reliability topology design for UPS systems;

2. Bidirectional energy flow and power quality optimization of UPS systems;

3. Flexible UPS control and grid dynamic support;

4. UPS cluster modeling, interconnection, and multi-objective coordinated control;
5. Dynamic characteristic analysis, stability assessment, and reliability enhancement of UPS systems;
6. Coordinated operation of UPS backup power and energy storage;

7. Advanced battery system design and lifetime assessment;

8. Battery state estimation and health management;

9. Datacenter load forecasting and uncertainty analysis;

10. Multi-scenario storage-grid interaction of datacenter UPS systems.

Special Session Chair(s):

4 R

Name Meng Song

B Bl # iz

Prefix Associate Professor

Il B TR

Department School of Electrical Engineering
BAL B AF

Organization Southeast University

W /X PR E B R T
City/Region Nanjing, Jiangsu, China

Organizer’s Brief Biography

RE, AEAFRAIBR¥REHE. LA F. ARXRFTARETEA-BEAWEET. FREAEL. ENE . &
ARHARZ RReEMHERT. TFERELAALTRTE 15, BXER/MFELTE 3T, URSIWREAE
TH 10 #51, —fFEHMEXEF 2#, XERUXS504K, AARNLALA 20 2T, 556 < EFXTE2 T
REFTEHFTAMNEZRAAS L/ ERARF _FL 2T, PERBEARERQF -FL 15, HARERAHARS
15T%.

Meng Song is an Associate Professor and doctoral supervisor at the School of Electrical Engineering, Southeast
University. Her research focuses on power-computing synergy, demand response, virtual power plants, distributed
electricity trading, and distribution network resilience. She has led one project under the National Key R&D Program of
China, three NSFC projects, and over ten industry research projects. She has authored two English monographs,
published more than 50 papers, and holds over 20 granted invention patents. She has also contributed to two national
standards. She has received two Second Prizes from the Ministry of Education of China, one Second Prize for
Technological Innovation from the China Energy Research Society, and a Gold Medal at the International Exhibition of
Inventions of Geneva.
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Yuliang Ma is a lecturer and master’s thesis advisor at the College of Information Science and Engineering,
Northeastern University. His research focuses on artificial intelligence and big data analysis, deep learning and graph
data management, coordinated optimization of power distribution networks, and optimization algorithms for
complex networks. He has published more than 30 academic papers and has led one project each from the National
Natural Science Foundation of China (Youth Fund), the China Postdoctoral Science Foundation (General Grant), the
Liaoning Provincial Natural Science Foundation Joint Fund, the Northeastern University Postdoctoral Fund, and the
Basic Research Operations (Cultivation) Program. He is also responsible for a sub-project under a Key Research and
Development Program of the Ministry of Science and Technology.
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Wang Zicheng, Ph.D. candidate in Electrical Engineering at Northeastern University (China). His research focuses on
resonant DC-DC converters, grid-forming inverter control, and hybrid energy storage technologies. He has participated
in project under the National Key R&D Program of China and one industry-university collaborative research project. He
has published over 12 papers and has more than 8 invention patent applications published. He is a recipient of the China
National Scholarship.




