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Abstract: Uneven ice accumulation (or differential wind) will produce some unbalanced tension on both sides of the
straight line tower. Unbalanced tension can generate bending moment and torsion moment, and the suspension insulator
string will bring about some turning up, which will bring permanent accident. Calculating the unbalanced tension
accurately under the catenary model is the foundation of designing overhead transmission line in heavy icing area. This
paper introduces a precise calculation method for unbalanced tension of heavy icing overhead transmission line, and the
result shows that the method is very precise.
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Figure 1. The sketch map of uneven ice
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Figure 2. The offset of pendant insulator strained
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Figure 3. The flowchart of maximal unbalanced tensile force cal-

culation
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Table 1. Uneven iced accumulation unbalanced tension percentage of 220 KV straight line tower

+® 1.220 kV SR EKETH TR LEHRNESFEK

VKX (mm) B UKE (%)

S

MRS 45 RHRIZHEED A SCH R

100/20

20 100/30

100/40

100/20

30 100/30

100/40

100/20

40 100/30

100/40

RIEE 450 m, TormzE
52k LGJI-300
A=23m

RYEE 350m, TornE
S£L LGJII-300
A=23m

R4FE 300m, TCEZE
52k LGJI-300
A=23m

17.0% 17.2% 17.5%
14.5% 15.1%
12.5% 12.8%
27.0% 25.3% 27.5%
23.5% 23.0%
19.0% 19.1%
38.5% 37.9% 39.1%
32.0% 32.5%
26.5% 26.8%
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Table 2. Uneven iced accumulation unbalanced tension percentage of 500 KV straight line tower

3 2.500 kV SR EZEFHIAKTLEHRNESH

VKIX (mm) TBUKZE(%) THRZAECERY) FURR S {7 25 S0 MR R MED AT EE (R L)
100/20 11.2% 10% 11.1%
RABE 550 m, 52 15%, ) )
o 100/30 S48 LGI-400/50 9.8% 9.6%
=10.59
100/40 Om 8.4% 8.2%
A=54m U5z ° ’
100/50 7.0% 6.8%
100/20 17.4% 15% 17.2%
RiEE 500 m, 2 15%, ) )
; 100/30 S48 1.GJ-400/50 15.1% 14.8%
om=10.59
100/40 A5t m P 12.8% 12.6%
100/50 10.7% 10.4%
100/20 23.4% 25% 23.0%
RYEE 450m, % 15%, ) )
. 100/30 S48 1GI-400/50 20.1% 19.8%
om=10.59
100/40 N5 m 4 17.0% 16.7%
100/50 14.0% 13.7%
100/20 24.6% 29% 24.2%
R4BE 400m, % 15%, , .
30 100130 G4k A3/S1A-465/60 21.0% 20.5%
=13.85
100/40 Om 17.7% 17.2%
A=54m U5z ’ ’
100/50 14.5% 14.1%
100/20 36.2% 33% 35.6%
RYEE 400 m, FIZE 15%, ) )
40 100730 TR A3/S3A-465/60 305% 30.0%
om=15.04
100/40 N s m U 25.4% 24.9%
100/50 20.8% 20.3%
100/20 39.9% 38% 39.0%
HiEE 350 m, 2 15%, ) .
50 100130 G4k A3/S3A-465/60 33.5% 32.7%
=16.23
100/40 Om 27.9% 27.1%
A=54m U5 ’ ’
100/50 22.7% 22.1%
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Table 3. The calculation result of some tension section in Xichang substation-Muchuan substation 500 kV line

3. EETEY - KT 500 TR I KR T H LR

#e N1 N2 N3 N4 NS
R4 (m) 305 320 300 650
{#12£(m) 223 62.7 52.5 -132.5
Bk 02 0.2 02 1
HK(m) 5.4 5.4 5.4
HEHN) 3500 3500 3500
VK /% (mm) 13.04 13.04 13.04 40
i % (m) 0.78 1.7 2.63
ik FI(N/AR) 43226 44,032 47,719 91,924
K JIZE(N/AR) 3227 14,745 136,420
AP (%) 0.91 4.14 38.32
K+ JTEE(m) 11.6 14.9 12.8 63.4
T ELff FE(N) 19,720 42,008 241,678
[2]  SRBRAE. L0 TR R R B B M. B

4) AR SCFTR SRR E B T 5 UK X 2R 8% 1R AH ¢
THH

5) ATFEAEVE BARHYE - IR )IAZH G 500 Tk
2516 20 mm~50 mm KX Bt BAGE L, dicE)
TR
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