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Ground fault protective relaying schemes for DC traction power supply
system
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Abstract

In urban rail transit systems, ground faults in the DC traction power supply system are currently detected by the
potential relay, 64P. Though it detects the fault it cannot identify the faulted region and therefore the faulted region
could not be isolated properly. Therefore it could cause a power loss of the trains running on the healthy regions and
the safety of the passengers in the trains could be affected adversely. Two new ground fault protective relay schemes
that can identify the faulted region are presented in this paper. A current limiting device, called Device X, is newly
introduced in both system, which enables large amount of ground fault current flow upon the positive line to ground
fauit. One type of the relaying schemes is called directional and differential ground fault protective relay which uses
the current differential scheme in detecting the fault and uses the permissive signal from neighboring substation to
identify the faulted region correctly. The other is called ground over current protective relay. It is similar to the
ordinary over current relay but it measures the ground current at the device X not at the power feeding line, and it
compares the current variation value to the ground current in Device X to identify the correct faulted line. Though
both type of the relays have pros and cons and can identify the faulted region correctly, the ground over current
protective relaying scheme has more advantages than the other.
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Fig. 2. Ground fault current flow in ungrounded DC traction power supply system
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Fig. 3. Current controf device ‘X’ in directional and differential
relaying scheme
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Fig. 5. V-1 characteristic of the current control device ‘X’
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Fig. 4. Current control device ‘X’ in ground overcurrent relaying
scheme
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Fig. 6. Comparison of the ground current amount flowing into the
substations far and near the fault location respectively. la<Ib
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Fig. 7. Inverse time current characteristic of the ground over-
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Fig. 8. Equivalent circuit for the ground fault current calculation
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Fig. 9. Comparison of the current variations in the feeder lines and
the current control device
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Fig. 10. Logic flow diagram of the ground overcurrent relay
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Fig. 13. Logic flow of the directional and differential relaying
scheme
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Table 1. Comparison between the 2 relaying schemes
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