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Study on the influence of electromagnetic coupling of UHVDC power transmission lines

on the voltage derivative protection

GUO Hongguang', WU Qingfan', HUANG Jinhai', LI Shaohua', LU Yajun®, ZHANG Ailing', LI Tai'
(1. XJ Electric Co., Ltd., Xuchang 461000, China; 2. State Power Economic Research Institute, Beijing 100052, China)

Abstract: This paper introduces the line protection action of UHVDC power transmission project from Xiluodu to
Zhejiang Jinhua (abbr. Bin-Jin), and points out that the disturbance of DC lines electromagnetic coupling causes
non-fault pole voltage derivative protection action. The circuit model for electromagnetic coupling analysis of UHVDC
power transmission lines is explored. The analytic equation is deduced and the electromagnetic coupling mechanism
and disturbance characteristics are studied in depth. The optimization strategy of voltage derivative protection function

based on the RTDS simulation and the analysis of DC voltage waves characteristics in external and internal faults are

proposed. The new protection logic verifies its feasibility and reliability through the simulation test.
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Fig. 1 Logic diagram of voltage derivative protection
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Fig. 2 DC voltage and current waves of Yibin station pole 1
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Fig. 3 DC voltage and current waves of Jinhua station pole 2
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Fig. 5 DC voltage and current simulation waves of
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600 I i ) J J i ! ! !

51111)| Bescssseaoasac] PosasntasaasagaonaoagoasaasssaBaaaoaaas EIGEAGEoREaEGaaE
300
0 [ S R

-100 | h | | L i i i i
0 01 02 03 04 05 06 07 08 09 1.0
t/s

U/kV

6 000 — ——————
&3 6{11)| Becaseceanasacpacannt ataon qaanao0ncaso0s s SRRt AaRa0R  Adtnighoooacad
4500 i

23(0]0)1)| Soactacioanonnthny Haoaaionn00non0a00aHGEOREAA BN NCEEOE0AIOaaAR00EE00E
2500

I/A

i l 1 1 1 1 1 1 1
0o 01 02 03 04 05 06 07 08 09 1.0
t/s

6 Euhith 2 EiiEE. BRIRAERE
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