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Fig.1 Hardware equipment installed in
multi-terminal flexible DC grid
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Fig.2 Transient circuit of pole-to-ground short circuit fault
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Fig.3 Voltage variation rate in each protection device
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Fig.4 Protection operating process available for fault location
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Fig.5 Schematic diagram of fault location based
on single-ended traveling wave
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Table 1 Parameter configuration of current limiting reactor
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Fig.6 Transient simulation results of
pole-to-ground short circuit fault
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Table 2 Fault location results of pole-to-ground short
circuit fault in multi-terminal flexible DC grid
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Fig.8 DC voltage of pole-to-pole short circuit fault
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Table 3 Fault location results of pole-to-pole short circuit
fault in multi-terminal flexible DC grid
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Local information-based fault location method for multi-terminal flexible DC grid
ZHANG Ming,HE Jinghan, LUO Guomin, WANG Xiaojun
(Power System Protection and Control Research Laboratory,School of Electrical Engineering,
Beijing Jiaotong University, Beijing 100044, China)

Abstract ; Fault location is the key technology to ensure safe and reliable operation of multi-terminal flexible DC
grid. The interconnections among DC grids result in complex fault transient characteristics,so fault location usually
relies on means of communication, increasing technical difficulties dramatically. Taking the two-level voltage source
converter-based multi-terminal flexible DC grid as a research object,a fault location method for multi-terminal flexi-
ble DC grid based on local information is proposed. With the current limiting reactors as physical boundaries of DC
line , the type selection of current limiting reactors and their effects on the breaking of breakers and operation time of
protections are analyzed,and the capacity and location configuration of current limiting reactors are discussed consi-
dering the accuracy of protection identification and the reliability of protection operation. The voltage variation rate of
DC traveling wave protection is improved and the identifying method and logic of fault section are set by comparing
the specific value and difference value of voltage variation rates between two ends of current limiting reactor , determi-
ning fault location based on local information. A large amount of simulations carried out in MATLAB/Simulink verify
the feasibility and validity of the proposed fault location method.

Key words: multi-terminal flexible DC grid; electric fault location; local information; traveling wave protection;

current limiting reactor



