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Tab.1 Icing rate for suspension tower
unbalanced tension calculation
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Tab.2 Settings of suspension tower
unbalanced tension
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Fig.1 Schematic diagram of unbalanced
tension of continuous spans
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Fig.2 Pendantinsulator tilted by unbalanced tension
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Tab.3 Parameters of conductors and ground wires
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JL/G2A-900/75 40.60 65800 20.5x10°° 89604
JLHA1/G1A-800/55 38.40 63000 209x10° 121003
JLB20A-150 15.75 147200 13.0x10°° 51020
JLB20A-240 20.00 139500 12.6x10°° 74289
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Tab.4 Terrain of an actual strained segment
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Tab.5 Calculated unbalanced tension of suspension
tower covered with 20 mm ice
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Tab.6 Maximum unbalanced tension of suspension
tower covered with ice of different thicknesses
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Tab.7 Maximum unbalanced tension percentage of
suspension tower located in area with
heavy ice accretion
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700 900 100 22.65 49.81
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800 1000 200 28.26 51.23

800 1100 200 29.75 52.00
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700 900 100 25.59 54.65

30 700 900 150 27.55 54.80
700 1000 150 30.15 55.42

800 1000 200 33.01 55.50

600 800 100 35.50 62.32

700 900 100 40.60 62.87
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700 1000 150 44.57 63.19

800 1000 200 46.89 63.18
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Tab.8 Suggestive value of maximum unbalanced

tension of suspension tower located
at heavy ice accretion area
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Unbalanced tension calculation of UHVDC transmission lines and

suspension towers with heavy ice-coating
SONG Gang,ZHANG Tong

(Zhejiang Electric Power Design Institute , Hangzhou 310012, China)
Abstract: A solution is proposed aiming at the slow convergence speed and incorrect convergence result
of a typical unbalanced tension algorithm,which is then applied in the unbalanced tension calculation for
a strained segment of an actual 800 kV UHVDC transmission line with ice-coating of different thicknesses.
The calculative results are compared with the unbalanced tensions stipulated by the regulation,which
shows that,the unbalanced tension coefficient should be set appropriately higher than the stipulated value
to enhance the ice-damage resistance if the span or height difference between two suspension towers in
area with heavy ice accretion is large or the suspension towers are near moist area. The unbalanced
tension coefficients suitable for that +800 kV UHVDC transmission line are given.
Key words: UHV power transmission; DC power transmission; unbalanced tension; suspension tower; ice-

coating





