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Fig.l1 Equivalent network of internal fault
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Fig.2 Equivalent network of external fault
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Fig.3 Fault current traveling wave transfer
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Fig.4 Amplitude-frequency curve of traveling

wave transmission
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Fig.5 Basic control mode of DC converter station
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DC line fault protection principle based on polarity characteristics of
differential current of fault components for whole process of failure

HOU Junjie',SONG Guobing',CHANG Zhongxue',ZHANG Chenhao',YIN Lishuai', HAN Wei’
(1. School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China;

2. State Grid Henan Electric Power Company Scientific Research Institute ,Zhengzhou 450000, China)
Abstract:In order to improve the reliability of DC line protection,it is necessary to study the principle of
back-up protection that can distinguish faults in both steady and transient state processes. A differential
protection principle based on polarity characteristics of differential current of fault components is proposed
for the whole process of failure. By analyzing the characteristics of the current fault components in tran-
sient stage,i.e. the non-response stage and the dynamic regulation stage of converter, and the steady-state
stage of faults,it is found that in the whole process of failure,the difference of the fault components be-
tween rectifier and inverter side satisfies the positive polarity characteristics in internal fault while not sa-
tisfies the positive polarity characteristics in external fault. The differential protection criteria for the whole
process of failure are established. Simulative results show that the criteria can operate correctly under vari-
ous working conditions, and is less affected by the harmonics of fault characteristics of AC system with
strong anti-transition-resistance ability and anti-interference ability.

Key words:DC power transmission; DC line;whole process of failure;relay protection;differential protection;

fault component
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