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Fig.3 Schematic diagram of induced current in double-
circuit transmission lines on the same tower
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Table 2 Induced current flowing through ground wire

AL BAHER/A PHHER/A O THHER/A

1025 98.98 115.78 29.02
103% 97.57 113.46 28.18
228% 39.81 183.88 60.23
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Table 3 Integral equivalence of induced current action
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Fig.4 Topology of arc ablation simulation test platform for grounding clamps
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Fig.5 Schematic diagram of grounding clamps
hooking up wires
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Fig.6 Typical voltage and current waveforms
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Fig.7 Development process of wire arc discharge
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Table 4 Characteristics of wire arc erosion under
different contact areas

Dimm  VJV  LJkA VeV tJms  Se/mm’ k%

0.2 114.6 2.87 92.4 14.4 348.5 72.7
0.5 137.8 291 114.6 12.2 276.5 54.5
0.8 166.5 2.90 123.5 9.7 194.0 45.4
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Fig.9 Wire ablation morphology under
different contact areas
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Table 5 Arc characteristic quantities under
different gap distances

d/mm 1. /kA Vi V t/ms S,o/mm’
1 2.96 45.6 14.92 408.3
2 2.83 74.8 15.35 350.5
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Fig.10 The ablation morphology of conductor
under different gap distances
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Table 6 Different action current characteristic quantities
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Fig.13 Wire arc ablation under different action currents
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Arc erosion characteristics and influencing factors of conductor at grounding clamp

DONG Bingbing, LI Kang, GUO Zhiyuan, TAO Lei

(School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China)

Abstract: During the annual maintenance of ultra-high voltage (UHV) lines, there are arc erosion marks on the wire at the

grounding clamp. In severe cases, it can lead to strand breakage, wire breakage, and even grounding clamp shedding, which is

easy to cause safety accidents. However, the arc ablation characteristics of the wire at the grounding clamp and the process of

strand breakage during the maintenance of UHV lines remain unclear. Therefore, based on the induced current calculation result

from an actual case of arc ablation on an UHV blackout line, this paper uses the current action integral equivalent method to

build a research platform for the arc ablation characteristics of the wire at the grounding clamp. The results show that the

discharge arc is accompanied by a large number of heat, light and shock wave effects. The arc generates severe arc ablation

along the discharge channel between the lower end of the wire and the clamp, and there are multiple arcing processes. By

increasing the contact area between the wire and the grounding clamp, the local arc energy density is reduced, and the ablation

degree is obviously weakened. By reducing the gap distance between the wire and the grounding clamp, the arc discharge

ablation and impact are more concentrated and severe, and the degree of wire ablation damage is more significant. Under the

cumulative effect of arc ablation, the test wire exhibits broken strands, and the fracture is up to 5 mm at the severe melting

point, which aggravates the ablation of the adjacent strands. When the arc current action integral is the same, the cumulative

effect of wire arc ablation energy under small amplitude, low frequency and long time action current is more obvious, and the

damage to wire ablation is stronger. The research results provide a reference for ensuring the personal safety of maintenance

staff and prolonging the operating life of transmission equipment.

Keywords: ultra-high voltage maintenance; transmission line; induced current; grounding clamp; arc ablation; overvoltage and

grounding
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