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Study on the key problems of DC filter protection

TIAN Peitao, HUANG Jinhai, WU Qingfan, ZHANG Ailing, YUE Xiaoge, SONG Yantao
(XJ Electric Co., Ltd., Xuchang 461000, China)

Abstract: Based on the analysis of the structure of DC filters, measuring point arrangement, protection system of DC
filters and protection configuration strategy of protection function, the key problems in current DC filter protection of
UHVDC are studied, and the corresponding suggestion and optimization scheme are given. For the protection
misoperation caused by the inconsistent transient characteristics of DC filters high side and low side CT current, using the
new DC filter differential protection criterion and installing optical CT measuring device in the high side and low side are
suggested. Aiming at the low reliability of “selecting 2 from 3” logic export strategy caused by analog fault, a new
“selecting 2 from 3” logic export strategy is proposed. The high voltage capacitor C1 internal grounding fault is simulated
and analyzed by using RTDS, and a new protection function criterion and setting value suggestions are given. Study on
these key problems provides a useful reference for the design of DC filter protection in the subsequent HVDC project.
Key words: HVDC; configuration strategy; selecting 2 from 3; RTDS simulation; reliability
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Fig. 1 Schematic diagram of a typical HVDC filter structure
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Fig. 2 Internal logic diagram of traditional
“selecting 2 from 3” device
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Fig. 3 Internal logic diagram of traditional “selecting 2

from 3” device after optimization
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Fig. 4 Schematic diagram of RTDS simulation model
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Table 1 High voltage capacitor C1 internal

grounding fault location
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Table 2 Experimental results of fault location SIP1FLTS5 in four
kinds of operating conditions
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Table 3 Experimental results of fault location SIP1FLT6 in four
kinds of operating conditions
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Table 4 Experimental results of fault location SIP1FLT7 in four
kinds of operating conditions
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Table 5 Experimental results of fault location SIP1FLTS in four
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Table 6 Unbalanced current coefficient and capacitor unit

voltage of different fault location under 1.0 p.u.
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SIPIFLTI10 0 6.7
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