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Abstract: Current windage yaw warning methods of transmission lines are generally implemented by on-line monitoring
devices, and these methods rarely involve effective evaluation on flashover risk of the air gap between line and tower after
windage yaw, which leads to weak applicability and unsatisfactory warning effect in engineering. This paper takes the
traditional windage yaw research achievements into account, and proposes a method for windage yaw flashover warning
of transmission lines based on numerical weather prediction. Firstly, wind speed predicted in grid is mapped into the
tower by using inverse distance weighted interpolation algorithm. Wind speed vertical to line is calculated by using the
angle between wind direction and line trend. Then, cup type tower is taken to solve the minimum air gap by rigid rod
method as an example. Finally, the flashover voltage of the minimum air gap under standard atmospheric conditions is
amended by air density, humidity and rainfall to obtain the flashover voltage under the forecast weather conditions, which
is utilized to realize windage yaw flashover warning by compared with the system operating voltage. This method
provides a viable and effective risk control measure for windage yaw flashover on transmission lines which are in strong
wind area but the on-line monitoring devices are difficult to install on, and it has the vital practical significance on power
grid disaster prevention and mitigation caused by windage yaw.

This work is supported by Science and Technology Project of State Grid Corporation of China (Real-time Evaluation
and Warning of Electrical Reliability for UHV Transmission Line Based on Meteorological Parameters).
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Fig. 1 Inverse distance weighted interpolation of wind speed
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Fig. 2 Calculation of the angle between wind

direction and line trend

X TR PR AT RRAT B, 2L 1f)
s MRS EEGE 218 S 0 N

O=p~-r (2)
T T 2L I RGN B v AT 0 R0
v, =V[sing|=v|sin(B - y)| 3)

DL E I WS %, dug T3 XWE 7Bl 0
AL WL 1 PR
T 1RARAES OBIXR

Table 1 Relationship between the windage yaw direction and 6
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Fig. 3 Calculation of the windage yaw angle
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Fig. 4 Calculation of the minimum air gap between

line and tower after windage yaw
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Table 2 Breakdown voltage of air gap d with

different rainfall intensities d;
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N [ MY 3 6(mm/min)
[A]BRIE B d/m Jom
24 48 9.6 14.4
0.6 252.6 205.9 198.4 191.0 187.6
0.8 301.5 269.5 261.2 254.6 250.5
1.0 343.6 314.8 306.5 298.6 295.1
12 399.2 351.4 343.9 337.5 334.2
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Table 4 Classification standard for windage yaw flashover

warning level of transmission lines
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Fig. 6 Flow chart for windage yaw flashover

warning of transmission lines
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Table 5 Forecast temperature, humidity and air pressure

N2 2:00 5:.00 800 11:00 14:00 17:00 20:00 23:00

WEAC) 37 52 69 85 104 60 41 24

W/
58 53 41 38 34 31 28

(%RH)
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AU 2) Stk M5
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Fig. 8 Relationship between wind speed and the minimum air
gap of ZB131P
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Table 6 Prediction of windage yaw flashover voltage

N2 2:00 500 800 11:00 14:00 17:00 20:00 23:00

d/m 588 259 4.07 1.54 257 3.64 4.82 5.32
Usoo/kV 1756 1045 1433 515 1020 1382 1517 1648
ki 098 095 096 096 0.94 0.95 0.97 0.96
ky 097 093 09 095 0.93 0.92 0.94 0.94

k3 1 1 1 1 1 1 1 1
Uy /kV 1669 923 1321 470 892 1208 1383 1487
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Fig. 9 Windage yaw flashover warning information on April 23
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