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Behavior analysis of direction-protection based on power-frequency variation
with complex fault on transmission line

LI Zheng-hong, CHEN Zhao-hui
(CSG Power Dispatching & Communication Center, Guangzhou 510623, China)

Abstract: By analyzing the behavior of a 220 kV transmission line’s pilot direction-protection, it was found that directional element
based on variation of power-frequency rejected action when single-phase line-broken earth fault happened on the line. Based on the
two-port network theory, the formula of directional element is deduced in case of such fault. The results show that when the system M
and N are connected by a single transmission line, the variation directional protection can properly act when such fault happens on the
line; when the system M and N are connected by electrical ring, the directional element may be judged as reverse direction fault
owing to the different circuit parameters. Finally, the results of PSCAD simulation further validate the principle defect that the
directional element may reject action when such fault happens in electrical ring system.
Key words: single-phase line-broken earth fault; complex fault; directional element; transmission line protection; simulation analysis;
two-port network
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Fig. 1 Fault system operation mode
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Fig. 2 Additional state of positive direction short-circuit
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Fig. 3 Additional state of negative direction short-circuit
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Fig. 5 Result of BC directional element
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Fig. 6 Equivalent fault system
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Fig. 7 Positive sequence network diagram
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Fig. 8 Negative sequence network diagram
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Fig. 9 Zero sequence network diagram
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Fig. 10 Fault simulation model
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Table 1 Simulation model parameters
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Fig. 11 Result of CA directional element at Qiuhai
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Fig. 12 Result of CA directional element at power plant
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