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Fig.1 Superimposed circuit diagram of

internal fault in S-domain
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Fig.2 Superimposed circuit diagram of external

fault at inverter side in S-domain
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Fast pilot protection method of multi-terminal hybrid HVDC line
based on time-domain differential convolution power
LI Haifeng', CHU Beiyu',LIANG Yuansheng',DENG Chengjiang’, WANG Gang'
(1. School of Electric Power Engineering,South China University of Technology,Guangzhou 510641, China;
2. Guangzhou Branch of China Southern Power Grid Extra High Voltage Power Transmission Company,
Guangzhou 510663, China)
Abstract: In order to solve the problems that the existing direct current (DC) line differential protections
are not fast enough and the data of two terminals need to be strictly synchronized, the power characteris-
tics of different faults in S-domain is mathematically analyzed with the three-terminal hybrid high voltage
direct current(HVDC) transmission system taken as the object. It is found that using the differential power
characteristics in S-domain can effectively distinguish the internal and external faults and accurately locate
the fault areas. On this basis, convolution power as a kind of time-domain fault characteristic quantity is
constructed to realize the effective extraction of power feature in S-domain,and then a fast pilot protection
method for multi-terminal hybrid HVDC line based on differential convolution power is proposed. The simu-
lation based on PSCAD / EMTDC shows that the proposed method can correctly identify the internal faults
and locate the fault areas within the data window of 4 ms/ 10 kHz,and has fault pole selection characteris-
tics, without the need for strict synchronization of data at both ends,and has high reliability, sensitivity and
anti-interference ability.

Key words:multi-terminal hybrid HVDC;line protection;convolution power;pilot protection;relay protection
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Fig.Al Schematic diagram of three-terminal hybrid HVDC transmission system
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TableAl Model parameters of hybrid three terminal HVDC system

SHE
ZH
LCC 3 MMC; i MMC, il
BUEIRIMW 8000 3000 5000
HE EL LA 5000 1875 3125
HE H R RV 800 +800 +800
il = A HL T TEA il FE L AL R
R TCHRPLH 0.15 0.1 0.075

*k A2 RIPEEE
Table A2  Protection setting value
B Ko AV ser0 Kret AV caiar
B 0.08 64 15 35
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Table A3  Fault identification results
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Table A4 Fault identification results under white noise
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Table A5  Fault identification results of single-terminal protection
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TableA6 Fault identification results of single-terminal protection under white noise
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