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Abstract: In order to study the impact of installing a new type of arrester in 110 kV over-
head transmission lines on the electric field distribution of composite insulators, according
to the actual structure of transmission towers, the new arrester, composite insulators,
grading rings and fittings in the 110 kV overhead transmission lines, a three-dimensional fi-
nite element computational method of time-harmonic electric field is adopted to establish the
computational model of the electric field strength in composite insulator string with and
without the new arrester, by analyzing and comparing the electric field distribution of com~
posite insulators and grading ring’s surface before and after installing the new arrester, a
conclusion can be drawn that installing the new arrester helps to increase the uniformity of
electric field on the surface of composite insulators, and to improve the effect of voltage-
sharing and have a positive impact.

Key words: 110 kV overhead transmission line; a new arrester; composite insulator string;

grading ring; electric field distribution; potential distribution

:2017—09—12
(51577106)
(1982—>, , s



70 ( ) 2017 12

( 1(b )

[1] . . .
. . . [16]
(2] ’
[3] . .
Q) s 110 kV
0.5 mm 4.5 kV/cem(
)@ ’
30 kV/em( ) s @ANSI,CEA,ICE °
IEEE s
21 kV/cm,
, {
1000V »
“ ” , I
s / _\v
5 kV/cm,
(a)
20 kV/cm,
+400~=+800 kV
[4-10] s
RIREI
SRR , (b)
[15]
° 1
s ( Fig. 1 Installation diagram
1(3) ) ’
; 1
., 110 kV
, 1 110 kV s



14 4 . 110 kV 71

1 600 y . 0.1 m;
§L —e . 15 cm, 2 cm;
S o 4
Ty 45°( 45°
S 1 4fpo |
4o ] ; 45°
’ ) H
g 0.57 m,
(9] -
- 110 kV, [17] ZnO
— Y 50 Hz , 1 200,
2 ( :mm) 3s
Fig. 2 Double-return pipe tower tower
structure(Unit: mm) 3
A, ; .
o 3 o 4

0
LI}

M _ 00
Hy H 500
E 5000 85 000
E 10 000 B 10000
= 20 000 = 20000
E 35 000 B35 000
L 56 000 156 000
M 63 508.6 W3 508.6
(a) (b)
5
(a) (b)

Fig. 5 Distribution of the potential of the composite

3 insulator before and after the arrester

Fig. 3 Finite element calculation model Local diagram
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Fig. 4 Local model of compound insulator string 3
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Fig. 8 Schematic diagram along the insulator trajectory
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0'05 L Il Il Il ]
4 0.0 0. 02 03 04 05 06 07 08
/m
9 P,
’ Fig. 9 Shows the electric field intensity distribution
7 ° along the trajectory P; before and after the new arrester
€E
Emax — Emin
9.265 01 8.954 1 Ep=—7-—"", (2)
500 M 509 E.,
H 3 000 8 000
— 15 000 20 000
= 40 000 B40 000 ’ Py
= 60 000 90 000
= 200 000 300 000 0.346 9 kV/cm,
— 800 000 750 000
0.103E+08 0.170E+07 0.362 9; , P,
0.340 9 kV/cm,
— 0.342 1,
(a) (b) . ’

7

Fig. 7 Shows the distribution of the electric field of

the composite insulator before and after the arrester
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