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Research on transient-based protection for HVDC lines

ZHANG Bao-hui, ZHANG Song, YOU Min, CAO Rui-feng
(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In order to overcome the shortcomings of current main protection for HVDC lines, a novel protection scheme based on
non-unit transient voltage is proposed. Through analyzing the characteristics of smoothing reactors and DC filters located at both ends
of the DC line, the working principle and algorithm of the main element——boundary unit, as well as the operation criteria of starting
unit, lightning identification unit and fault-pole identificaiton unit are established. Besides, the logic coordination of each element is
also presented. Extensive EMTDC simulation experiments show that this protection scheme can accurately and reliably identify DC
line faults, with excellent performance of tolerating transition resistances. Also, the relay threshold requires setting only once and
needs no more modification as the length of line changes.
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Fig.1 Block diagram of the scheme of transient-based

protection for HVDC transmission lines
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Fig.2 Boundary of HVDC transmission lines
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Fig.3 Amplitude-frequency characteristic of the boundary
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Tab.1 Influence of smoothing reactor on high-frequency

attenuation characteristics of the boundary
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Tab.2 Protection setting calculation of boundary unit for

different line lengths
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Fig.4 Coupling coefficient of the parallel bipolar lines on the

same tower
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Fig.5 Schematic diagram of HVDC system
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Tab.3 Comparison of high frequency energy value and change rate of voltage fault components
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