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Structure Analysis and Creepage Distance Design of Sensor Insulator
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Abstract: The sensor insulators are used as support and to achieving voltage signal in medium voltage switchgears,
and its insulation level directly determines the insulation performance of the entire set of equipment. Field operation
and test results show that sensors embedded in epoxy resin and shed structure heavily affect on the distribution of
electrical field on the surface of insulator. By comparing, analyzing and discussing the relationship between creep-
age distance and power frequency withstand voltage level of sensor insulators of 5 different insulation structures, the
relationship between creepage distance and power frequency withstand voltage level is obtained. These results can
provide usable reference for the structural design of similar products and electrical field simulation.
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Fig. 1 Typical fault of sensor insulator
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Fig. 2 Typical structure of sensor insulator
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Fig.3 Typical discharge path under lightning impulse
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Fig.4 Simulation models of different
insulation configurations
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Fig. 5 Comparison of overall voltage distribution
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Fig. 6 Comparison of overall electric field distribution

KM E R S5 54
2 R T R AR 2% P ) A R0 460 2% 1 1) 446 2%

3

PEREE R, WA 6t HE AT T At iR 56 . 3% IR A
B ESR , 12 KV A5 I 2% 44 2 1~ 10 6 s T 85 i 16 {8
42 kV/1 mino SCHXT 5 Frgh A a4 P kAT TR 56



<10 - 20204E 10 H E | A %564 H10

Fl: IRV « mm™) R BIFGE/(KV « mm) Rl BIHE/A(KV c mm) Rl BIGB/(KY o mm) Rl BIFHE/(KV « mmY)

14 14 40 140
4108 Bg 4101 Bg 4957 39 49.65 130 4941
170 & 1o 9 1§ 9 11§ 8
10 188 3 100 § 0 § 10 -
8 £ 20 PRI 6 80 $ E %0 6
6 £ 70 3 £ 70 3 29 3 £ 2 3
s 09 CA 3 g § T 3
> i o | I Al ;
0 20 b 30 0 30 (1) 30 (])
L e L v( 100 v( 10 10 10
x/mm x/mm x/mm x/mm x/mm
(a) Z5t41 (b) £5H42-1 (c) &hitt2-2 (d) 45142-3 (e) 4itt2-4

E7 WERAEREZSMIT
Fig.7 Comparison of electric field distribution in epoxy resin
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Fig. 8 Comparison of electric field distribution in air
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Table 1 Summary of electric field simulation results
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Fig. 9 Product physical photos
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