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Abstract: The influence of wire tension caused by
disconnection and uneven ice coating on the safety and economy
of transmission towers in light, medium, and heavy ice areas
is studied for the widely used 500 kV overhead transmission
lines. Studies have shown that when the wire tension increases
by 0-20% if the members of the tower remain unchanged, the
proportion of over-limit members of the suspension tower is
0-51%, and the proportion of over-limit members of the tensile
tower is 0-4%; if the members of the tower are changed to
ensure safety, the weight of the suspension tower will increase
by 0-28%, and the weight of the tensile tower will increase
by 0-5%; the thicker the icing, the less affection on the tower
caused by wire tension after wire broken, and the more affection
on the tower caused by wire tension under the action of uneven
icing; the wire tension mainly affects the upper and lower plane
cross members of the cross arm, the main inclined member of
the tower body. Therefore, for important transmission lines and
important sections of transmission lines, it is recommended
to focus on strengthening the anti-cascade and anti-icing
capabilities of suspension towers. The research conclusions have
certain guiding significance for engineering practice.
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Table 2 Conductor tension values of different ice thickness

W AEIE s Ak A EE%
BEAEEmm  gmm ke BEE WKE
54 5% 54 5%
10 25 70 10 30
15 35 70 15 35
20 60 100 25 56
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Table 1 Conditions of different tower

FREEA KR/mm  BEEEZHR O RKE (mes') FESEE/M  KEMEmMm  EEMEm BE() Egas
10 ZC31102A 31 30~66 550 900 0 4XIL/G1A-500/45
AR 15 ZBB162 27 23~60 550 900 0 4XLGJ-630/45
20 ZBB261 30 24~48 450 750 0 4XLGJ-630/45
10 JC31101A 31 21~54 650 300/2:900 0~20 4XJL/G1A-500/45
i b 15 JGB161 27 30~48 550 1200 0~20 4XLGI-630/45
20 JGB261 30 21~39 500 200/%700 0~30 4XLGJ-630/45
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Fig. 1 Stress diagram of different broken wire tensions with ice
thickness of 10 mm
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Fig. 2 Stress diagram of different broken wire tensions with ice

thickness of 15 mm
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Fig. 3 Stress diagram of different broken wire tensions with ice
thickness of 20 mm
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Table 3  Proportion of out of limit members of different conductor
tension after conductor breaking

w10 mmik X B[R 15 mmkX#BR 20 mmik X #BIR

it FFAEELB1/% R EL 11/% FFAELB1/%
MEY% mEE Fiks S5 wKE SEE wKE
10 3.52 0.00 2.07 0.43 9.59

20 14.61 1.72 13.18 1.07 12.88
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Fig. 4 Proportion of out of limit members of different conductor
tension after conductor breaking
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Fig. 5 Stress diagram of different wire tensions with uneven ice
thickness of 10 mm
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Fig. 6 Stress diagram of different wire tensions with uneven ice
thickness of 15 mm
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Fig. 7 Stress diagram of different wire tensions with uneven ice
thickness of 20 mm
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Table 4 Proportion of out of limit members of different conductor
tension after function with uneven ice

Fgapk 10 mmkEKBIR 15 mmikKBIR 20 mmik[X R
sk FFEREB% FFEEELB1/% FERELEB1/%
ME% g mRE BEE BKE SEE AKE

10 0.00 0.00 23.51 0.00 16.99 0.36
20 0.68 0.00 50.26 1.07 39.19 3.93
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Fig. 8 Proportion of out of limit members of different conductor
tension after function with uneven ice
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Table 5 Tower weight growth ratio of different conductor tension
after conductor breaking

Wik 10 mmkXEE 15 mmkKREE 20 mmkRESE
i A EE /% K EE /% LR B1/%

ME% sEp FERgE BSER BRE BSEE 6
10 2.52 0.00 1.05 0.27 2.08

20 7.29 0.15 7.15 0.95 5.87
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Fig. 9 Tower weight growth ratio of different conductor tension
after conductor breaking
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Table 6 Tower weight growth ratio of different conductor tension
after function with uneven ice

5k 10 mmKXEE 15mmkREE 20 mmkXEE

sy LB A LE /% YA LE /%
ME% s mkE BEE RHKE SEE WKE
10 0.07 0.00 11.69 1.38 8.44 0.13
20 0.23 0.00 27.22 0.58 18.20 1.97
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Fig. 10 Tower weight growth ratio of different conductor tension
after function with uneven ice
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