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Calculation of Unbalance Tension of Ground Wire for UHV
Suspension Tower Based on Equilinear Length Iteration
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Abstract: There are many accidents associated with the fittings on ground wire for UHV suspension tower under uneven icing. Firstly, a
numerical calculation model of unbalance tension is used, and the determining methods of initial tension value and convergence
judgment conditions are given. Then the influence of different parameters on the unbalance tension of the ground wire is compared and
analyzed, such as span length, span number, height difference, icing thickness, string length, and large and small span. The results
show that the unbalance tension of the ground wire can be lowered by using the methods of reducing the span number of strain section,
the span length and height difference, keeping away heavy ice area, increasing the string length, realizing the uniform distribution of the
span length, and so on. The countermeasures to reduce the unbalance tension difference of the ground wire are put forward for new
projects and built projects respectively.
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Fig. 1 Force deviation of suspension insulator string
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Unbalance tension of ground wire with different
span number

Table 1

F2 AEHEMERNFEKRD
Table 2 Unbalance tension of ground wire with different
span lengths

R /m RRATHECI/(NARY)  AFEk T /%
200 798 1.61
300 4307 8.68
400 11153 22.49
500 16213 32.69
600 19076 38.46
700 20 746 41.82

Bk R II/(N-ART) AR %
2 9391 18.93
3 11153 22.49
4 12 079 24.35
5 12348 24.89
6 12 428 25.06
7 12470 25.14
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Table 3 Unbalance tension of ground wire with different
height differences

1 28/m FRAF AR I1/(N AR 5K TT %
0 9391 18.93
100 13331 26.88
200 14 330 28.89
300 13945 28.11
400 12 865 25.94
500 11542 23.27
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Table 4 Unbalance tension of ground wire with different
icing thickness

VK /m KA /(NARTY) 5K %
20 11153 22.49
30 23320 47.01
40 29 761 60.00
50 33137 66.80
60 35088 70.74
80 37103 74.80%
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Table 5 Unbalance tension of ground wire with different
string lengths

H/m RRAFHERT/(NARY) APk %
0.3 13 938 28.10
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0.5 11153 22.49
0.6 10 031 20.22
0.7 9063 18.27
0.8 8243 16.62

HIe 5 AT LLVE Y R i 25— I B R
FROHE TN , T 25 Y e KA1 7K ) s AR, b2k
B 0.8 m I 4R Y die RS P i sk AL
16.62% o PRIk B pK DX A 388 5 18 i 2 2 T o K
AR BRI A5 T
3.6 A/NMEEEX A& DRI N

HBZRA VK 20 mm , T 5K BEE K 1200 m, 144k
W3R, = 22 00 m, OB [AIRS B b 2 AP ok
JIREEIR, SR HERSEER 100 m/400 m/700 m,200 m/
400 m /600 m,300 m/400 m /500 m,400 m/400 m /400 m
I A ANk ), S5 R AN 6 FIn .

F6 K/IMEHERTEKA
Table 6 Unbalance tension of ground wire with large
and small span

R /m IR TI(N-ART) AR T /%
100/400/700 19 864 40.05
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Table 8 Unbalance tension of ground wire with different
string lengths
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