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Fig.1 Structure of MMC DC transmission system
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Fig.2 Topology structure of MMC
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Fig.3 Schematic diagram of fault current during
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single pole-to-ground fault
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Fig.4 Fault components of current during

single pole-to-ground fault
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Fig.5 Correlation coefficients of positive and negative
poles at rectifier and inverter sides during

single pole-to-ground fault
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Fig.6 Correlation coefficients during single pole-to-ground

fault with different transition resistances
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Fig.7 Fault components of current during

bipolar short circuit fault
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Fig.8 Correlation coefficients of positive and negative
poles at rectifier and inverter sides during

bipolar short circuit fault
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Fig.9 Correlation coefficients during AC side fault

with different transition resistances
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Table 1 Results of fault recognition
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Table 2 Results of fault pole identification
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form similarity based pilot protection for transmission lines

Single pole-to-ground fault analysis of MMC DC transmission lines based on
inductance fuzzy identification
AN Na'?,SHU Hongchun'?,GUO Yu’,YANG Bo',CAO Pulin',BO Zhiqgian'

(1. Faculty of Electric Power Engineering, Kunming University of Science and Technology,Kunming 650500, China;
2. Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology, Kunming 650500, China)
Abstract: Fault current of pseudo-bipolar MMC(Modular Multilevel Converter) DC(Direct Current) transmis-
sion system is relatively small under single pole-to-ground fault,and becomes exiremely small under high-
resistance fault, so it is difficult to identify single pole-to-ground fault quickly. Considering that for MMC
DC transmission system,the characteristics of fault circuit in transient process of single pole-to-ground fault
are different from that of other faults in MMC DC transmission system,a single pole-to-ground fault recogni-
tion method based on inductance fuzzy identification is proposed. The correlation coefficient between current
change rate and voltage is used to approximately represent inductance characteristics at the loop measure-
ment points. Meanwhile,the ratio of positive and negative correlation coefficients is defined as the inductance
fuzzy coefficient. The single pole-to-ground fault is identified according to the sign of inductance fuzzy coeffi-
cient, while the fault pole is identified according to the absolute value of inductance fuzzy coefficient. A
large number of simulation show that the proposed method has high speed and sensitivity and strong anti-
transition resistance ability.
Key words: MMC DC transmission system; single pole-to-ground fault; fault identification; inductance fuzzy

coefficient ; transition resistance;transient process
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