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An online early warning method for windage yaw discharge of jumper towards “JG” type
strain tower considering corrected by rainfall
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(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chonggqing University, Chongqing 400044, China; 2. Electric Power Research Institute,
State Grid Henan Electric Power Company, Zhengzhou 450052, China)

Abstract: In recent years, accidents of windage yaw discharge occur on transmission lines frequently, and have seriously
affected on security and reliability of the power system. Because the prevention measures of windage yaw are expensive
and hard to implement and other factors, it is hard to avoid the accident of windage yaw discharge. An online early
warning method based on meteorological information for windage yaw discharge of strain tower is proposed from the
perspective of operation. This paper aims at the “JG” type strain tower which is common and prone to raise accident of
windage yaw discharge. Making use of refined meteorological forecasting information, the windage yaw angle of
suspension insulator string is calculated, and then the analytical equation to calculate minimum clearance from
center-phase jumper and side-phase jumper to tower body is obtained through leading two dimensional Descartes
coordinate system into tower model, and then the comparison with permissible minimum clearance is conducted to get
warning results. Moreover, considering that the rain will reduce the discharge voltage of clearance, the influence
coefficient of rainfall is introduced to revise the permissible minimum clearance to make the warning more accurate.
Finally, the feasibility and accuracy of the proposed method are verified by instance analysis.
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Table 1 Decision table for early warning level
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Fig. 1 Flow diagram of online early warning system
of windage yaw discharge
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direction of transmission line
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Fig. 3 Diagram of common “JG” type strain tower
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Fig. 4 Top view of center-phase jumper of strain tower
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Table 2 Parameters needed for center-phase jumper of
strain tower(1)
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Table 3 Parameters needed for center-phase jumper of
strain tower (2)
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Fig. 7 Front view of side-phase jumper of strain tower
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Table 4 Minimum permissible clearance between live
part and tower components of 110~500 kV
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Table 5 Gap lengths (m) that can be breakdown under
different rainfall intensity with the same voltage

m
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H AV
0 2.4 4.8 9.6 14.4
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330 09795 1.0759 1.109 5 1.137 8 1.152 6
500 1.6618 1.8330 1.863 3 1.880 1 1.891 1
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Table 6 Rates of gap length growth under different

rainfall intensity with the same voltage
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LR /K

110 1 1.083 1.1636 12458 12854
220 1 1.0941 1.1442 1.1921 12158
330 1 1.0984 1.1327 1.1616 1.1767
500 1 11030 1.1213 1.1314 1.1380
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Table 7 Characteristic coefficients

LR /kV p q AR R
110 1.001 3 0.094 9 0.998 2
220 1.040 5 0.059 2 0.997 5
330 1.063 9 0.038 4 0.9955
500 1.088 6 0.017 1 0.9779
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Table 8 Corresponding relationships between rainfall
pattern, rainfall capacity and rainfall intensity

i I P 7 12 h PR 6 h By Wi i 5 2/
LR Hi/mm Hi/mm Hi/mm (mm-min™")
N 25.0~49.9 15.0~29.9 6.0~11.9 1.00~2.67

e ] 50.0~99.9 30.0~69.9 12.0~24.9 2.68~4.24

KNk 100.0~ 70.0~
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il 249.9 139.9
LEDN
>250.0 >140.0 >60.0 >6.26
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Table 9 Corrected decision table for early warning level
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Table 10 Calculation table for windage yaw angle of suspension insulator string of center phase jumper on tower N60
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Table 11 Parameter used for calculating the minimum
clearance between center-phase jumper and tower N60
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