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Tab.1 Calculated surface voltage gradients of different

methods for UHV AC transmission lines
kV/cm
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B EAR 13.72 16.62 16.67 12.33 14.94 15.54
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Tab.2 Accuracy verification for
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Tab.3 Maximum surface voltage gradients of
different conductor bundles with different
heights and single - loop layouts

HEZ N, FEIEE /m

D T S R
WA 17.35  17.18  17.13  17.08
Al 1822 1821 1820 18.20

kV/cm

o 8 xLGJ -400

[m]

K 4lGI-500 WA 1585 1569 1564 15.60

37 X -

i A 1665 1663 1663 16.63

B grcrgzo AT 1499 1434 1430 1426
Bl 1522 1521 1520 1520

i WM 17.69 1750 1745 1741

i guicy-a00 LM

| A 1643 1648 1650  16.51

ik WA 1616 1599 1594  15.90

= 8xLGJ-500

fi A 1501 1505 1506 15.08

1 WA 1477 1461 1457 1453

5l 8xLGJ-630 A

B 1372 1376 1377 13.78
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Tab.4 Maximum surface voltage gradients of
different conductor bundles with different
heights and double-loop layouts
HEZ1 JE SR/ m
gt PRSI s e o
A 1325 1327 1327  13.28
8xLGJ-630 il 1517 1519 1520 1520

kV/cm

L Tl 14.86 14.62 1455 14.49
,'%]' LA 1195 1196 1197 11.97
o 8xLGJ-800 A 13.68 13.70 13.71 13.71
E‘; TR 1340 13.18 13.12  13.06
%) Al 14.85 1487 14.88 14.88

10xLGJ-300 #4H 17.10 17.12 17.13 17.13
THE 1670 1643 1635 16.27
A8 1513 1513 1513 15.13
8xLGJ-630 Al 1517 1519 1520 15.20

X TAH 1558 1545 1541 1538
g_ﬁl M 1364 13.64 13.64  13.65
o 8xLGJ-800 A 13.68 13.70 13.71 13.71
;i A 1405 1393 1390 13.87
bl FA 17.02  17.02  17.02  17.02

10xLGJ-300 #47 17.10 17.12 17.13 17.13
TAE 17.55 17.40 17.35 17.32
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Tab.5 Maximum surface voltage gradients of
bundles with different conductor number

SYZANEE X RO ALBRE / (kVeem™)

]

/mm/m R i
6xLGJ-630 400 25 17.38 18.18
7xLGJ-630 400 25 15.66 16.42
8xLGJ-630 400 25 14.34 15.21
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Calculation and characteristic analysis of surface voltage gradient

for UHV transmission conductor bundle
NIU Lin,DU Zhi- gang,ZHAO Jian- guo
(School of Electrical Engineering,Shandong University,
Ji’nan 250061 ,China)

Abstract .

Based on the accuracy verification of different mathematic models for calculating the

conductor surface voltage gradient in engineering,it is pointed out that,the successive image method

has higher accuracy and its maximum error is less than the engineering allowable limits,suitable for

the design and electromagnetic environment research of UHV transmission lines. The conductor

surface voltage gradient of 1000 kV UHV AC single- and double-loop lines on the same tower is

calculated by the successive image method and its influencing factors are analyzed in detail,such as

height above ground,number and radius of subconductors,layout of phase conductors,phase order of

double-loop lines and so on.

Key words: UHV transmission lines; conductor bundle; surface voltage gradient



