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Simplified formula for jump height of transmission
lines after ice-shedding
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Abstract: Insulation clearance should be taken into account in the tower design of transmission lines in an
ice zone, which is closely related to the jump height of conductor lines after ice shedding. Because the
existing formulas for jump height of conductor lines after ice shedding are inapplicable to the lines with
large span length and evelation difference, this research focuses on the finite-element simulation of dynamic
responses of transmission lines with large span length and elevation difference after ice shedding, and
obtains the numerical data in relation to the jump height, its sag before and after ice-shedding, line span
and evelation difference. Based on the numerical simulation results, an improved formula for jump height of
transmission lines is proposed with nonlinear regression analysis, and the fomula is applicable to all the
transmission lines with different span length and elevation.
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Table 1 Typical transmission line structure and parameters of ice-coating and ice-shedding

a1 54 HL 2k A 5 R4/ m 2% /m BUKIEE /mm  PIER N F1/MPa R vk #/ %
ML LGJ-1250/100 200 0 15 59.17 100
200 0 30 250.10 100
Hb 2§ GJ-150
300 100 30 129.30 80
2 LGJ-900/75 200 0 30 40.90 100
200 0 30 51.89 100
300 200 20 39.26 50
500 100 15 49.55 100
4 LGJ-400/50
500 100 20 36.63 100
500 100 30 35.90 100
700 0 20 35.93 80
200 0,100,200 30 40.45 20,40,60,80,100
400 0,100,200,300 30 35.96 20,40,60,80,100
6 LGJ-1250/100
600 0,100,200,300 30 35.13 20,40,60,80,100
800 0,100,200,300,400 30 34.84 20,40,60,80,100
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1 350.03 mm®, M2 47.85 mm, BN K FE TN 4.01 kg/m; [\ EEE R S8 JZF-400, it~ 7.50 kg; &3
Yl TR 17,32 m, BN 5 150 kg LX-4245 BB T8 37.86 kg, 2k Je MR 89.26 kg,
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Fig. 1 Finite-element model of a five-span line from 800 m span length and 0 m

elevation difference with six-bundle conductor
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Fig. 2 Vertical displacement responses at midpoint of spans after ice shedding from 800 m span length and six-bundle conductor
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Fig. 3 Effect of different parameters on the vertical displacement response at midpoints of span

after ice-shedding (six-bundle conductor and five-span line)
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Fig. 4 Variation of jump height H with sag difference Af under different parameters
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Fig. 5 Variation of jump height H with sag difference Af under all parameters
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Table 2 Jump height calculated by different formulas and methods

TR VKB = B /m 5 FEM 45 R AR 22/ %
i/ m 25 /m KD K (2) K (3 FEM A K (2) K (3)
0 4.95 4.96 4.82 5.02 1.25 1.19 3.89

200
100 4.73 4.79 4.66 4.85 2.47 1.29 3.92
0 18.56 17.61 15.23 18.61 0.28 5.40 18.18
400 100 18.15 17.40 15.05 18.13 0.13 4.01 16.99
200 17.05 16.52 14.29 17.02 0.19 2.95 16.07
0 41.04 37.04 28.03 41.30 0.61 10.31 32.12
100 40.15 36.59 27.69 40.89 1.85 10.51 32.28

600
200 38.53 35.45 26.83 38.98 1.19 9.04 31.16
300 36.35 33.79 25.57 37.41 2.93 9.68 31.65
0 65.66 57.34 36.65 66.20 0.82 13.38 44.64
100 64.68 56.07 36.44 65.85 1.81 14.85 44.66
800 200 62.96 54.99 35.80 64.43 2.33 14.65 44,45
300 61.05 53.61 35.05 62.73 2.76 14.54 44.12
400 57.22 51.03 33.17 59.56 4.09 14.33 44.30
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