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Study on the Fault Current in Transmission System
during Ground-Fault

Takeaki MoRrI and Susumu OHYA

Abstract

For the consideration of the electo-magnetic inductive interference with communication lines
laying nearby a power line, it is very important to estimate the fault current in transmission
system during ground-fault. The calculation of the fault current has hitherto been estimated by
the symmetrical coordinate method on the assumption that the phase angle difference between the
voltages at the sending-end and at the receiving-end is zero.

This paper proposes a new calculating method which makes it possible to take the phase angle
difference into calculation. This method is different only in the first circuit of positive sequence
component as compared with the usual symmetrical coordinate method. Furthermore, by the
numerical computation we quantitatively study the influences of this phase angle difference and
earth conductivity on the fault current and inducing current which is obtained by phasor sum of

fault current and overhead ground wire current.
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E; phase voltage of power source at terminal station.
7z ; earth-return self impedance per phase per km of transmission line.
Z'; earth-return mutual impedance per km between phases.
z”; earth-return mutual impedance per km between circuits.
# 4; earth-return self impedance per km of overhead ground wire.
7 m; earth-return mutual impedance per km between two overhead ground wires.
# mow» # mea; €arth-return mutual impedance per km between overhead ground wire and phase

conductor of first or second circuit.

Fig.1 System diagram of transmision lines.
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Fig. 2 The first circuit of positive-sequence com-
ponent.
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Fig.3 Disposition of conductors.
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Fig.4 Fault current vs. ground-fault point.
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app Fig.3 e, vs. phase angle difference (ground-fault point : 8km from A station)
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app Fig.4 erc vs. phase angle difference (ground-fault point : 0 km from A station)
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app Fig.5 erc vs. phase angle difference (ground-fault point: 8 km from A station)
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