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New phase-mode transformation matrix for
fault location of double-circuit transmission lines
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(1. State Grid Jibei Electric Economic Research Institute,Beijing 100038, China; 2. School of Electrical and

Electronic Engineering, North China Electric Power University, Beijing 102206 , China)
Abstract: On the basis of the relationship between three-phase system and six-phase system, this
study considers the property of uniformly transposed lines to present a new phase-mode transfor-
mation matrix for double-circuit lines. The transformation matrix can use a single modulus to re-
flect various fault types, with its operational factors being real numbers, thus greatly reducing
the amount of calculation. Using this transformation matrix to decouple double-circuit lines, fault
location can be confirmed under various types of short-circuit faults by using a certain modulus. A
large number of simulation results show that the proposed method is feasible and effective.
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Fig. 1 Schematic of three-phase system
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Fig. 2 Schematic of six-phase system
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Fig.3 Schematic diagram of line fault
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Fig. 4 Simulation model for double-circuit lines
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Tab. 2 Comparison results of fault location

I il B 5 A7/ km

4 NIFor AR AR ST AR O vk

1 A-G 49.957 1 49.957 4

1 AB 49.953 9 49.953 9

I AB-G 49.951 8 49.613 6

I ABC 49.778 9 49.598 1

I BIC-G 49.780 2 49. 650 2

IBIIC 49,648 9 49.648 9

I Al BC-G 49.778 9 49.598 1

I AIIBC 49.778 9 49.598 1

I ABII BC-G 49.936 3 49.601 8

T ABII BC 50.050 9 50. 050 8

I Al ABC-G 49.950 6 49.498 8

I AIl ABC 49.945 3 49.945 3
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Tab. 3 Location results of different faults

4 W8 B S A/ km

i 230 160 90 50

I A-G 229.942 3 160.276 1 90.109 6 49.957 4

1 AB 230.062 0 160.079 8 90.0955 49.953 9
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1 ABC 230.148 1 159.850 1 89.621 2 49.598 1
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L ABII BC-G 230.216 7 159.937 1 89.7125 49.601 8
I ABIIBC 230.089 0 159.941 9 89.961 3 50.050 8
L Al ABC-G 230.203 8 159.902 9 89.682 6 49.498 8
I AL ABC 230.0752 159.991 6 89.955 6 49.945 3
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Tab. 4 Effect of location results on different transition resistances
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