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Fig.1 Single-phase-to-ground fault model
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Fig.2 Zero sequence equivalent network of the system
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Fig. 3 R-X characteristic of traditional protection
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Fig. 4 R-X characteristic of adaptive protection
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after compensating
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Table 1 Comparison of the measured reactance by
two ways with the fault resistance be 0 Q
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g& O O T
wy o W W% Mm% Mm% W

0 —0.010 —0.110 —0.010 —0.010 —0.012 —0.010
—30 0.015 0.016 0.015 0.018 0.018 0.018
—45 —0.005 —0.002 —0.003 —0.006 —0.002 —0.003
30 0.009 0.010 0.011 0.011 0.012 0.013
45 0.026 0.028 0.029 0.031 0.033 0.034
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Table 2 Comparison of the measured reactance by
two ways with the fault resistance be 10 Q
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0 —1.057 —4. 300 0. 700 —1.249 —5.081 0.826
—30 13.208 —5.422 1. 255 15.607 —6.407 1.483
—45 21.361 —6.608 1.872 25.241 —7.808 2.212
30 —11.029 —3.809 0.455 —13.032 —4.500 0.538
45 —14.501 —3.673 0.400 —17.135 —4.340 0.472

£33 HEAMEN20 QFEBERENELERILE
Table 3 Comparison of the measured reactance by
two ways with the fault resistance be 20 Q
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fyf) % R AEm % R HERN
O H O T T S
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—45 58.153 —17.592 5.275 68.714 —20.787 6.233
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45 —24.171 —6.488 0.657 —28.561 —7.667 0.777
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Adaptive Earth Fault Distance Relay

SUONAN Jia-le', XU Qing-qiang'*, SONG Guo-bing', ZHAO Wen-tao® , LI Rui-sheng', ZHANG Ke-yuan'
(1. Xi’an Jiaotong University, Xi’an 710049, China)
(2. Jiangsu Electric Power Research Institute, Nanjing 210036, China)
(3. Zhongxing Telecom Ltd, Urumqi 830002, China)
(4. X] Electric Protection and Automation Department, Xuchang 461000, China)

Abstract: Based on case of single-phase-to-ground fault, this paper derives the combined error of measured reactance in
proportion to the distance to the fault, and provides a new adaptive impedance criterion through error correction. A new
reactance line in the polygon impedance characteristic of the proposed criterion is suggested to replace the declinational reactance
line. This does not need to reduce the protection zone any more as conventional way to prevent the relay from overreaching.
The protection zone of the proposed distance relay is greatly increased without any danger of mal-operation. The performance of
the relay is extensively tested by using EMTP. The simulation results show that the relay can be used to avoid transient
overreaching effectively and has high sensitivity for the internal fault.
This work is supported by Doctoral Fund of the State Education Ministry of China (No. 20010698015) .
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