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Study on Predicting Breakdown Voltage of Combination Gap in Live Working Considering
Human Body Discharge Attachment Points
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Abstract: the breakdown voltage of air gap plays a crucial role in the safety protection of live working on uhv/ehv transmission
lines.regarding the issue that the discharge path of the equipotential operation gap is affected by the position and posture of the equi-
potential operation personnel, and thus influences the breakdown voltage, this paper focuses on the composite cross-arm live working
and proposes a breakdown voltage prediction method that takes into account the personnel's position and posture as well as the dis-
charge attachment point. based on the leader discharge theory, the model of discharge attachment points of live working gap consi-
dering equipotential human body is established, and the probability of discharge attachment on human body surface under different
postures is analyzed. the characteristic quantities, such as gap structure and electric field distribution are input for the support vector
machine (svm) , and whether the breakdown of the gap is considered as the output, and the breakdown voltage prediction model is
established. the model predicted the 50% discharge voltage of the positive switching impulse of the equipotential working gap of the
composite cross arm, and the prediction matched the experimental value. the method in this paper accurately characterizes the insu-
lation strength of the combined gap, offering a new approach to determine the breakdown voltage of the human-tower equipotential
gap.
key words: live working; combination gap; discharge attachment; breakdown voltage; human body posture; svm; voltage prediction;
machine learning
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Fig. 1 Leader progression model
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Fig. 3 Enter equipotential along composite crossarm sur-
face
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Fig.4 Computation of discharge attachment point
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Fig. 6 Breakdown voltage prediction flow chart
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Table 1 Training sample data sources
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1 Sk 44 410.3 0.24 132 1348
2 K 4.8 410.3 0.24 130 1430
3 PSt| 52 410.3 0.24 128 1543
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9 FHE 3.0 276.4 0.18 141 1219
10 FHE 4.0 276.4 0.18 134 1424
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Table 3 Part of the electric field characteristics expand the

data set
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Table 4 The predicted breakdown voltage Us, when the
hand is used as the discharge attachment point

AT B B m UKV ARV i s A 2KV
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Table 5 The predicted breakdown voltage Usy when the
foot is used as the discharge attachment point

[ B JEE m UKV AR IRV Bt AL 2SIV
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Table 6 The predicted breakdown voltage Usy when the
head is used as the discharge attachment point

A1 B B m Ui IkV AR KV i 5 A 2 KV
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Table 7 The minimum safe distance under different post-

ures
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Fig. 9 Discharge test of composite cross arm live working
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Table 8 Breakdown voltage error index of different com-

bination gap
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Table 9 The error index of breakdown voltage after
weighted average
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