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A single-terminal protection method for HVDC transmission line based on

boundary characteristics

HAN Kunlun , LTU Shuhao,DAT Yu, YANG Dongrui

(School of Electrical Engineering, Guangxi University, Nanning 530004, China)

Abstract: This paper analyzes the influences of the attenuation of high frequency signals by the HVDC transmission lines
and line boundaries on the current HVDC transmission line protections. The frequency characteristics of boundary and line
are also studied. The traditional traveling wave protection approaches based on the derivative of electrical quantity
generally have poor tolerance to transition resistance. To solve this, a single-ended protection method based on the
second-order micro-component of electrical quantity is proposed, where the transient fault component information after the
second-order differential transformation will be amplified, and the difference of second-order differential variables inside
and outside the boundary are utilized to judge the fault. In the proposed DC protection scheme, full line protections can be
realized only by the single-ended fault transient information. The simulation analysis is carried out in PSCAD/EMTDC, and
the results show that this criterion can accurately distinguish internal and external faults, and select fault poles, which
indicates its strong ability to withstand the influence of transition resistance and long transmission lines, thus can realize
full-line quick action.
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Figure 1 Schematic diagram of bipolar HVDC system
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Figure 3 Amplitude-frequency characteristic curve of

Yunnan-Guangdong HVDC line boundary
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Figure 4 Circuit model of micro-segment transmission line
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Table 2 The time of peak fault currents under different

fault distance
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Figure 7 Fault current component and its second-order

differential component
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Figure 8 Second-order micro-component characteristics of inside and opposite outside faults
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Table 3 Changes of transition resistance in the region
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