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Fig.1 Boundary of DC system and its equivalent circuit
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Fig.2 Topological structure of converter and

its fault equivalent circuit
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Tablel System parameters in time and complex

frequency domains
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Fig.3 Calculative results of refraction and
reflection coefficients
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Fig.4 Propagation characteristics of forward and back

traveling waves in multi-terminal DC grid
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Fig.5 Searching trajectory under different fault locations
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Fig.6 Outgoing lines of converter station
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Analysis and discussion of fault current limiting technology in flexible DC grid
LIU Jian',HE Yuwei',XU Xianghai',TANG Jian', TAI Nengling’, YANG Xuan'
(1. Hangzhou Power Supply Company of State Grid Zhejiang Electric Power Co.,Ltd.,Hangzhou 310016, China;

2. School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University,Shanghai 200240, China)
Abstract: Fault current limiting technology is an important transition mean to realize the protection and
fault isolation of flexible DC grid. Based on the fault characteristic of flexible DC grid and research re-
sults at home and abroad,the principle and performance of various current limiting techniques and methods
are analyzed considering three aspects, including current limiting at AC side, current limiting by converter
and current limiting at DC side. In addition, simulations are carried out to test and evaluate those current
limiting techniques and methods. An improved hybrid current limiting circuit is proposed based on the
comparative analysis results. The current limiting circuit is able to limit the fault current effectively and
accelerate the fault current decay during fault interruption with a DC circuit breaker. Finally, possible re-
search directions for fault current limiting technology of flexible DC grid are also discussed.

Key words:flexible DC grid;protection; DC line;fault isolation;fault current limiting
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Blocking pilot protection based on ratio of superimposed energy for VSC-MTDC grid
LIN Xiangning"?,LIU Qi',FAN Lixiang’,ZHENG Yuchao’,TONG Ning’,LI Zhengtian®
(1. College of Electrical Engineering & New Energy,China Three Gorges University, Yichang 443002, China;
2. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: When the current limiting reactor in the multi-terminal DC grid is designed for centralized confi-
guration, the lack of boundary elements between the DC lines will make it difficult to distinguish internal
and external faults. Aiming at the above-mentioned VSC-MTDC grid, a blocking pilot protection scheme
based on the ratio of superimposed energy is proposed. The superimposed energy in the protection installation
site is used as the start-up criterion to detect the fault in the DC grid,and the protection action criterion
is constructed by using the difference between the ratio of superimposed energies of forward and backward
traveling waves at two sides of the converter station. A logical exchange can be made to determine whether
to perform a trip or not after the judgment of two-terminal protection is completed. The effectiveness of
the proposed protection scheme is verified on the PSCAD /EMTDC platform. The simulative results show
that the proposed protection scheme can effectively distinguish internal and external faults with better resis-
tant capability to transition resistance and noise.

Key words: VSC-MTDC grid ; relay protection ; pilot protection ; traveling wave propagation characteristics ;

superimposed energy; converter station
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