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Ground distance relay based on fault resistance calculation
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Abstract: The single-phase earth fault is the most common fault type on high voltage transmission lines. But the high fault
resistance may result in tripping missing or maloperation of distance relays. In order to improve the reliability of distance relays, this
paper takes single phase to ground fault of high voltage transmission lines as an example, and uses a symmetrical component method
to find out inherent defect of the traditional distance protection. Then, a new compensation method based on fault resistance
calculation is presented. The fault resistance calculation is based on monitoring the active power at the relay point. The compensation
method improves criterion of distance relays. It can adapt to different earth resistance, and the compensation component is changed
with the different earth-fault resistance adaptively. Moreover, this paper analyses effects of fault resistance and phase difference &
between electric sources on two ends on impedance estimation of distance protection. From simulation results of ATP, the relay
shows satisfactory performances under various fault conditions especially for the ground faults with high fault resistance. This new
compensation method avoids the under-reach problem in ground distance relays.
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Fig.1 Transmission line with two-sources
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Fig.2 Symmetrical component circuit for a line-to-ground fauit

(A-G fault) through impedance
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Fig.3 Polygonal characteristic of distance relays
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Fig.4 Relationship between the voltage and the current
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Fig.5 500kV transmission system used for simulation
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Fig. 6 Fault impedance trajectory for A — G fault with fault
resistance =50Q at 50 km (F,) from relay-S (6=20°)
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Fig. 7 Fault impedance trajectory for C — G fault with fault
resistance=100Q at 100km (F;) from relay-S (8=30°)
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Fig.8 Fault impedance trajectory for A - G fault with fault
resistance =200Q at 200 km (F,) from relay-S (6=10°)
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resistance =100 Q at 320 km (Fs) from relay-S (§=30°)

=== Z1-un A R

0.2 el § -7
zong -|

R(pu}
B 10 7 150 km(Fa)Ab =4H%2 300 Q 5 iE B FE4TEE
EHETRIF S M8 H A9 HT A 22 (0=20°)
Fig.10 Fault impedance trajectory for 3L ~G fault with fault
resistance =300 at 150 km (F3) from relay-S (6=20°)



http://www.cqvip.com

£ 000 http://www.cqvip.com|

sk, & TR A ET B AR -41-

o
o -
|
)
1
|
1

- D><(pu)
OMﬂ
™~

Repu)
B 11 7£ 340 km(Fe)4b =#842 200 Q i3I B FH AT B
FEHEMRIF S M2 ARk (0=10°)
Fig. 11 Fault impedance trajectory for 3L -G fault with fault
resistance =200Qat 340 km (Fe) from relay-S (6=10°)
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