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Analysis of line asymmetry parameters' impact on distance protection considering the untransposed
transmission line
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(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology (Huazhong University of Science and
Technology), Wuhan 430074, China; 2. Electric Power Research Institute of Guangdong Power Grid Corp, Guangzhou 510000, China)

Abstract: The asymmetry of untransposed transmission lines parameters will affect the correct operation of protection which is based
on parameters symmetry. To study the line asymmetry parameters’ impact on distance protection, this paper puts forward the
sequence parameter calculation method of untransposed lines. On this basis, it analyzes the error of untransposed lines measured

impedance through theoretical derivation and numerical simulation, when the impedance relay is in various fault cases. In response to

the measured impedance errors of untransposed lines, improvement suggestions of distance protection setting are put forward.
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Fig. 1 Diagram of BC-phase short circuit
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Fig. 2 Diagram of phase A grounded fault
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Fig. 3 Diagram of single line phase sequence arrangement
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Table 1 Relative error of measured impedance in various

fault types
%
2 K S /km

50 100 150

KBC =591 -5.88 -5.94
KAB -345 -3.35 -3.33
KAC 10.88 10.76 10.79
KABC(BC) -5.04 -4.95 -4.98
KABC(AB) -4.96 -4.92 -4.93
KABC(AC) 10.88 10.77 10.78
KBCG -5.58 -5.53 -5.55
KABG -3.82 -3.75 -3.75
KACG 10.86 10.78 10.79
KAG 3.34 3.42 3.33
KBG -2.78 -2.85 -3.07
KCG -0.26 -0.49 -0.77
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