Special Session X

Special Session Basic Information:

TAAE B AR ARG TR IR SRS AT 5 R Bk
Session Title ¥ > : AC/DC Fault Coupling Analysis and Protection Technology in New Power Systems
FEN B E A

Introduction and topics

B EREBCEFMEERERRERHANTET, UFREREAZTROFE BN R G MRME, B 2R EAES
HEIFTERERN. RARTRE ZNA. RARREB/LETHARFME. SEARASNESRGMEL, HEES
REWIPGEEN, WESESHATHRET REL A, SHERPERESNFRT FOKRK. —FE, FaFHr
Pl. BB FUREBAUREZEERAAERA LN RELR, EXRAXRF EIERERCH L. LFEH. =55
EHEFEA; 7—FH, BEARERAARAZSRERIRASR T, KEGREMK, REFOE. EFHEE,
LERRFPEE, ABRUHTATIBNARE T EGER. AN, RERBHRAZTRERNEEBRELR, RAME
ERMSAERERH. HEHe, BRARALEAETRECESRMERMNE, WEEPENHFL BN RARETH
EHRFERE AN T . ATEBRHFEEN ZFRAHANREF A, EXARERRRY . BRRFURRELRKE
HaatrErm, BEAENE, FERR. REFRE, ZHRFUE. ERONEIELAFNE, RRKFHR
BER, RIUTRBHFARGBRARER, EAFEENRARP EHESMERCIF M TEZELE.
fEfR A (BRFEETRT)

B H LT B VR B T R R G R R A e AT

A RTHENKEYSHIE S EENE
FAEARTHEG. FXEAM THERLEN
A 1 A /R AL e R e O\ X R AT A o R e AL EE
FeeRE SRR T W AR H 7%
MARTUAGTFEERY . BREARF . 77 HTHEMERR
RRRFHEENERE ) B RRE
FUHERMERRAEGOFESNERE

% S LR R 9t & B R

BRI R IRA| . ARG IE 77

BE%E, FERARERLHETF TERRIFEA
FLUR BT 8 8 2 (R ED & 5 (R4 45 ) Bk FEL AL

¥ X : Under the background of the “dual-carbon” goals and the continuous advancement of energy transition, the
construction of a new power system with renewable energy as the main = f& is accelerating. Modern power systems
are exhibiting development trends characterized by high penetration of renewable energy, widespread application of
power electronic equipment, and deeply coupled AC/DC operation. Compared with traditional synchronous generator-
dominated systems, the network structure, fault characteristics, and dynamic behaviors of new power systems have
changed significantly, posing new challenges to relay protection and fault analysis. On the one hand, with the integration
of renewable generation, the increasing penetration of power electronic devices, and the rapid development of flexible
DC transmission systems, AC system protection is facing challenges such as weakened fault characteristics, blurred
protection boundaries, and enhanced control interaction. On the other hand, in DC transmission systems, especially
multi-terminal voltage source converter (VSC)-based DC systems, the fast fault transient evolution, short feature
window, and strong control response impose higher requirements on DC protection principles, criterion design, and




engineering applications. Meanwhile, in AC/DC hybrid interconnected systems, fault disturbance propagation paths
become more complicated, and AC-side and DC-side faults interact and couple with each other. Therefore, it is highly
desirable to reveal the laws of fault propagation and feature evolution from a system-level perspective, and to develop
protection theories and fault analysis methods that are better suited to the operational characteristics of new power
systems. This special session focuses on frontier issues in new power systems, with particular attention to AC
protection, DC protection, and AC/DC fault coupling analysis. Topics of interest include fault mechanisms, feature
extraction, protection principles, protection-control coordination, intelligent analysis, and engineering applications. The
session aims to provide a platform for presenting the latest research achievements, discussing key scientific problems
and technical challenges, and promoting theoretical innovation and engineering practice in protection and fault analysis
for new power systems.
Topics of interest include, but are not limited to:

o Fault characteristic analysis of AC systems with high penetration of renewable energy

o Transient fault mechanisms and propagation laws in power-electronics-dominated power grids

o Evolution of fault characteristics under weak infeed and weak support conditions in new power systems

o Impact mechanisms of grid-forming and grid-following power sources on fault behavior

o Novel protection methods for transmission lines under high renewable penetration

o Adaptability of distance protection, current differential protection, and directional elements in power-
electronics-based systems

o Adaptive setting and wide-area coordinated protection of AC systems

o Transient fault characteristics and mechanism modeling of flexible DC transmission systems

o Line protection for multi-terminal DC systems

o Fast identification, pole selection, and fault location methods for DC faults

o DC protection technologies under high-resistance faults, lightning disturbances

o Coordination mechanisms between DC circuit breaker operation and protection-control strategies
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# > : Shunguang Lei is a Distinguished Professor and a recipient of the Youth Talent Program under the Yunnan Province




“Xingdian Talent Support Program.” He is currently leading one key project at the provincial level in Yunnan and has
participated in one key project funded by the National Natural Science Foundation of China, as well as one major science and
technology project of Yunnan Province. As the first author or corresponding author, he has published six SCI papers in JCR Q1
journals, including five in /IEEE Transactions on Industrial Electronics and one in Protection and Control of Modern Power
Systems. One of his papers has been recognized as an ESI Highly Cited Paper for three consecutive times. He has also
contributed to the compilation of two national planned textbooks in emerging fields. He currently serves as an Assistant Editor
of Protection and Control of Modern Power Systems, a Youth Editorial Board Member of Electric Power Construction and
Electric Power Engineering Technology, an Executive Council Member of the Technical Subcommittee on Reliability and
Safety of Energy Storage Systems under the IEEE PES Energy Storage Technology Committee (China), and a Council Member
of the Technical Subcommittee on Main Equipment Protection under the IEEE PES Power System Protection and Control

Technical Committee (China).
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¥ 3L : Dr. Runbin Cao holds the position of Professor-level Senior Engineer and currently serves as a Senior Researcher
at the State Key Laboratory of HVDC Technology. She is a Leading Expert at China Southern Power Grid, a Chartered
Engineer with the Institution of Engineering and Technology (IET), and a Senior Member of the Chinese Society for
Electrical Engineering (CSEE). She received her PhD from Tsinghua University in 2015. Her research interests centre on
AC/DC system fault analysis, HVDC transmission control and protection, and protection and control of power-
electronized power grids. She has led protection studies for ten HVDC projects, including Kunliulong and Sanshandao,
and possesses extensive hands- on engineering experience. As principal investigator or key technical contributor, she
has participated in more than ten research initiatives, among them the National Natural Science Foundation of China, the
National Key R&D Program of China, and S&T initiatives projects of China Southern Power Grid. She holds over 20
granted national invention patents and has received honours such as the Science and Technology Progress Award from
the China Electrotechnical Society.
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¥ 3 : Selected for the Young Elite Scientists Sponsorship Program by the China Association for Science and
Technology, awarded the Excellent Doctoral Dissertation Award by the China Electrotechnical Society, the 2nd finisher
received the Special Prize of Science and Technology Progress Award of Tianjin Municipality and the First Prize of Science
and Technology Progress Award of the China Electrotechnical Society, while the 3rd finisher received the Special Prize for
Technological Invention of Tianjin Municipality. He has led three projects funded by the National Natural Science Foundation
(including General, Young Scientists, and Key Projects), one Tianjin Science and Technology Major Project, and one sub-
project under the National Science and Technology Major Project. He has published over 40 SCI papers and more than 20
papers in EI journals as the first author or corresponding author. He has also published one English monograph and holds over
20 authorized national invention patents. He serves as a committee member of the Relay Protection Subcommittee of the
Chinese Society for Electrical Engineering and the Power System Protection and Control Subcommittee of the China

Electrotechnical Society.




