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New principle of current differential protection for transmission line
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Abatract: Based on the study about the influence of the distributed capacitance current of UHV transmission line on differential
current protection, a principle which is free from capacitance current impact is put forward in this paper. This method carries on the
comparison between the maximal virtual value of current mutational volume which is chosen in the two sides of transmission line,
and the virtual value of differential current mutational volume, to distinguish internal fault from external fault. Differential protection
still could operate reliably regardless of the influence factor of the distributed capacitive current. When switching unloaded or a
external fault occurs, the algorithm can latch up protection reliably. While a internal fault occurs, it still operate accurately. The new
method needs a little calculation, a short data windows and has reliable performance. Lots of simulation results demonstrate that the
algorithm can effectively eliminate the advanced influence of distributed capacitive current on the differential current protection, then

it can improve the reliability of the transmission line protection.
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Fig.1 Simulation model
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Fig.2 Current instantaneous values of two sides and the differential
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current when external phase A to ground fault at point F;
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Fig.3 The variable curve of virtual values of two sides
and the difference current when external phase

A to ground fault at point F;
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Fig4 Current instantaneous value of two sides when

external phase A to ground fault after transition resistance at point F;
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Fig.5 Variable curve of virtual value of two sides and the
difference current when external phase A to ground fault

after transition resistance at point F,

3.3
3.3.1 XN A A4 e M e
2 > 10
1.5
- - l
] = 05
) 0
— ;1 0.5
Bl 100 150 : 0 a0 100 150
TV i 3 T o
(a) PO A A el ST 1B (b) i
6 F. A

Fig.6 Current instantaneous value of two sides when

inner phase A to ground fault at point F,
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Fig.7 Variable curve of virtual value of two sides and the difference

current when inner phase A to ground fault at point F,
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Fig.8 Current instantaneous value of two sides when

internal phase A to ground fault after transition resistance at point F,
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Fig.9 Variable curve of virtual value of two sides and the
difference current when internal phase A to ground fault

after transition resistance at point F,
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