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(Electric Field Analysis of Power Cable Joint Point
using Boundary Element Method)
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ABSTRACT

There are many unfavorable conditions that lead to shortening life of cable by causing dielectric
breakdown and aging such as field concentrations occurring in intermediate materials linking each
cables, penetration of various impurities, and undermining of cable insulation layers. This paper
simulated investigated partial discharge properties of XLPE which is widely used for ultra high
voltage cable insulation materials and EPDM which is being used as insulation layer of cable joint
materials kit, using Boundary Element Method, The result of computer simulation showed that
inner—Void defect caused silicone oil to weaken the E—field effect, and we also found that E—field

distribution in EPDM remained relatively lower than that in XLPE,
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(Table 1) Arrangement

3 (] | 5 () | 0 v

E-X-E E-X-E E-X-E
air defect
X-E-X X-E-X X-E-X
E-X-E E-X-E E-X-E
silicone oil filled
X-E~-X X~E-X X-E-X
t 1 {mm]
3 [mn] ¢ 1 [mm)
t 1 [mm]
1 [mm 0]
7 Ho|=
>

[23 4] #0122 H&R g
[Fig. 4] Modeling of Cable Joint Point

(E2) 24
(Table 2). Physical Properties

Sample -

Melt index [g/10min] 0,41 1,02

Density [g/cc] 1.301 0.90
Elongation rate [%] 508 450
Dielectric constant (60[Hz]) 2.4 2.872
Tensile strength [kg/cn] 108 72.98
Product Co, L. Co. H, Co,
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(B 3) DA MR HA gt
{Table 3) Value of the electric field on the
modeling specimen

5 ]

air void E-X~E 15 x10° 25 x10° 50 x10°
V/m] x-p-x 13 x10° 2.2 x10° 4.4 x10°

silicone E-X-E 0,95 x10° 181 x10° 2.6 x10°

oil filled

[V/m] X-E-X 0.8 x10° 15 x10° 3.0 x10°
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