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Wide area current differential protection considering the effects of capacitive current

JIN En-shu, CHEN Ya-xiao, HU Dian-ai, JJANG Kun

(School of Electrical Engineering, Northeast Dianli University, Jilin 132012, China)

Abstract: To avoid the circumstances that the maloperation currently occurs when the wide-area current differential protection is
influenced by the capacitive current, this paper improves the traditional current differential protection and puts forward a way to
calculate the wide-area current differential protection that is not affected by capacitive current. We use differential equation to
calculate the capacitive current on different circuits, and by using amendatory differential current, we make efficient compensation for
fault transient current and steady capacitive current. That is to guarantee current differential protection against the influence from
capacitive current, we subtract the calculated capacitive current from the traditional differential current. The PSCAD simulation
experiment compares this protection with the traditional current differential protection. It turns out that this protection is not affected
by capacitive current, and has no maloperation through external failure, which verifies the feasibility and effectiveness of this

protective calculation.
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Fig. 1 Typical wide-area system
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Fig. 2 Current differential protection action characteristic
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Fig. 4 Traditional current differential protection

movement situation
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Fig. 5 Improvement of the current differential protection

movement situation
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Fig. 6 Traditional current differential protection

movement situation
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Fig. 7 Improvement of the current differential protection

movement situation
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Fig. 8 Traditional current differential protection movement

situation
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Fig. 9 Improvement of the current differential protection

movement situation
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Table 1 Circuit error compensation

IR/ L1 L3 L4 L13
IEH 1.21% 1.68% 0.79% 0.79%
S 0.56% 1.65% 0.48% 0.48%
A1 1.13% 1.71% 0.69% 0.69%
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