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Application of the traveling-wave reflection method in inter-turn short fault location for transformer

LI Zhuoxin', PENG Minfang', HUANG Qingxiu', WAN Xun"?, LIU Da'
(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China;
2. State Grid Hunan Electric Power Corporation Research Institute, Changsha 410007, China)

Abstract: Aiming at the problem that the transformer winding is difficult to detect the fault of the inter-turn short circuit,
the method of using the voltage amplitude of the traveling wave reflected wave to locate the fault location is proposed. It
inputs a low voltage pulse into winding wire end to obtain the traveling wave reflection signal and extracts the traveling
wave reflected signal from the peak voltage amplitude, which is used as the electric quantity of the fault diagnosis.
According to the change of the reflected voltage caused by the turn to turn short circuit, the fault location of the inter-turn
short circuit fault is realized. The simulation result shows that the proposed method is simple and feasible.
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Fig. 1 Refraction and reflection of traveling wave
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Fig. 2 Dissemination process schematic of the travelling

wave in windings
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Fig. 3 40-turn transformer winding simulation model
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Fig. 4 Reflection curves of the 10th non-short circuited turns
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Fig. 5 Reflection curve of the 2th short circuited turns
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Fig. 6 Reflection curve of the 3th short circuited turns
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Table 1 Voltage amplitude ratio
n 1 2 3 4 5 6 7 8 9 10
U 4706 5 32785 0.898 6 0.599 2 0.4356 0.8515 0.8132 0.5289 0.382 4 0.500 1
U’ 4.706 5 32751 09137 0.610 8 0.471 6 0.8173 0.756 5 0.502 8 0.358 2 0.3454
Sfln) 1 1.001 0.983 0.981 0.924 1.042 1.075 1.052 1.067 1.448
2 BEEEL
Table 2 Voltage amplitude ratio
n 11 12 13 14 15 16 17 18 19 20
U 02726 0.2522 0.346 6 0.324 1 0.220 5 0.3106 0.3816 0.578 7 0.5313 0.3253
U 0.2993 0.3127 0.3106 0.3332 0.247 1 0.2779 0.394 6 0.5551 0.3229 0.336 5
Sfin) 0.911 0.807 1.116 0.973 0.892 1.118 0.967 1.043 1.645 0.967
4 Zﬁi/t\, inter-turn short circuit modeling and its application[J].
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