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¥ 5C: Under the guidance of the "dual carbon" goal, the construction of a new power system has entered a critical stage, and
the large-scale integration of high proportion wind power, photovoltaic and other renewable energy sources has become the core
task of energy transformation. Its volatility and intermittency pose unprecedented challenges to the flexibility, stability and
economy of transmission technology. Advanced transmission technology, as a key support for breaking the bottleneck of
renewable energy consumption and ensuring the safe and stable operation of the power grid, is currently a research hotspot and
technological frontier in the field of electrical engineering. Among them, high voltage direct current transmission and flexible
low-frequency transmission technology have developed rapidly due to their unique technological advantages, becoming the core
technological path for adapting to renewable energy grid-connected scenarios.

This chapter focuses on the two core technology directions of direct current transmission and flexible low-frequency
transmission, based on academic frontiers and engineering practice, systematically sorting out the adaptation logic, technical
bottlenecks, and optimization paths of the two technologies in renewable energy grid connection, promoting the deep
integration of academic innovation and engineering applications, and providing technical support for the high-quality
development of new power systems.

The special session will focus on the optimization of flexible DC transmission topology, power control, research and
development of key equipment, and engineering applications in the field of DC transmission technology. In terms of flexible
low-frequency transmission technology, the in-depth research will be conducted on its frequency optimization mechanism,
flexible control strategy, equipment integration, and system networking characteristics. Meanwhile, compare the advantages and
disadvantages of direct current transmission technology and flexible low-frequency transmission technology, and explore the
applicable scenarios of the two technologies.
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¥ X : Bingbing Shao, associate professor and doctoral supervisor, mainly engages in stability analysis and control of
renewable energy power systems, as well as research on advanced transmission technologies for renewable energy
grid connection (DC and low-frequency transmission). In recent years, he has presided over projects of the National
Natural Science Foundation of China, general projects of the Postdoctoral Fund, sub projects of the National Science
and Technology Major Project of Smart Grid, and open projects of State Key Laboratory. Published more than 60
papers, applied for/authorized more than 40 invention patents, participated in the compilation of 1 national standard
and 2 industry standards, won the Excellent Doctoral Dissertation Award of North China Electric Power University, 7
Outstanding Papers/High Impact Papers/Most Popular Papers in Journals/Conferences, and participated in the
achievement of "Flexible Low Frequency AC Transmission Technology, Series Equipment and Applications" which
was identified by the Chinese Society of Electrical Engineering as the overall technology of the project reaching the
international leading level. Undertook academic work such as being a member of the IEC TC 115 JWG 11 domestic
counterpart working group, the Communication Committee of the DL40/SC1 Flexible Low Frequency Transmission
Subcommittee, the Chairman/Sub venue Chairman of the International Conference Publishing Committee, and the
Youth Editorial Board Member of the Chinese Journal of Electrical Engineering.
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¥ X : Zhengang Lu, a professor level senior engineer and master's supervisor, mainly researches flexible AC
transmission and distribution technology and its applications. He is currently the professional chief engineer of the
Power Electronics Institute of the China Electric Power Research Institute, selected as one of the first batch of
National Grid Youth Talent Support Projects (technology category), a senior member of the Chinese Society of
Electrical Engineering, a member of IEEE PES and PELS, a member of the IEC SC22F ahG2/ahG7, IEEE P2745 UPFC
and IEEE P2825 SSSC series international standard working groups, the secretary general of the Standardization
Subcommittee for Flexible Low Frequency Transmission Technology in the Power Industry, the secretary general of
the IEEE PES (China) Flexible AC Transmission Technology Subcommittee, the executive director of the Large Power
Grid Operation Technology Subcommittee, and a member of the Youth Working Committee of the Beijing Power
Electronics Society; Hosted 2 national science and technology major projects and 2 national key research and
development plan projects for smart grid, as well as 3 science and technology projects of State Grid Corporation of
China; As the professional leader, completed the development of the world's first 10kV unified power quality
controller (UPQC), 220kV/330MVA AC converter, 220kV UPFC, and the construction of China's first high-quality
power park, and completed the world's first 220kV flexible low-frequency transmission project; Received 1 first prize
in Electric Power Science Progress, 2 first prizes in Hubei/Zhejiang Province Science and Technology Progress, 1
second prize in China Electrotechnical Society Science and Technology Progress, and 1 technology innovation award
in the electric power industry; Published over 40 papers, co-authored 2 monographs, granted over 60 invention
patents, co authored 5 standards such as IEC and IEEE, edited 1 national standard and 1 industry standard, and co-
authored 8 standards.
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¥ X : Lingfei Xiong, a professor level senior engineer, graduated with a PhD in Power System and Automation from
North China Electric Power University. He currently serves as the Director of the Converter Station Technology
Department at the DC Technology Consulting Center of State Grid Economic and Technological Research Institute Co.,
Ltd. He is mainly engaged in the design of complete sets of ultra-high voltage flexible DC and sea breeze flexible DC
systems, as well as research on the stability of AC/DC systems.




