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Abstract

This paper presents the analysis of electeid fby using FEMLAB simulation tool to find the apal electric field and
component designs. Design of Cable terminatorsiteteby finding PD Value with IEC standard. Thip@aalso proposes the
electric stress when we design the cable terminattudes Skinsulator. The modeling design is very usefulHigh Voltage
engineers to find the optimal solution of Cablertieator design.
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1. Introduction

Because of the country has a lot of improvement inFrom the first equation 1

distribute the electricity power. Underground Caisle part

of system. The testing to find the Partial Discleartside the U
cable so that the stem of the High Voltage Cabld®KLs = (1)
important for testing analysis. From the severatigtof the mx dnp*

Stem Model which is connect to the High Voltage I€ab
The example has model by analyze the High Voltdgetic
Field from the calculation. But in this article wddead for
analytical for finding Electric Field that happenthe cable U :is Electric Voltage (kV)

SO that |t W0u|d be imprOVe the stem m0de|. Frbm (b|| d : is the distance between e|ectr0ns (mm)
transformer insulation and other insulation substato be
the insulation substance in the past to be thelatisn
which is using gas SFo be insulation substance in the stem

connection to High Voltage Cable that has presenthis ~ Electric Field in the high voltage cable,to be use
research. insulation that has the value tBat difference is suite for the

irregular electric equation so that it would hefye telectric
field stress in each insulation to havevalue differently to

By Emaxz is highest Electric Field Stress (kV/mm.)

n* :is Electric Field Factor

EXTRUDED CONDUGTOR SHIELD be similar. The damage of electric field in theuiasion that
INSULATION ”i .
[ EXTRUDED INSULATION SHIELD can count from the"2 Equation
E, = £1£,U 2)
CONDUCTOR | SEPARATOR TAPE x r r
COPPER SHIELD TAPE SHEATH 3 2
&, efn—+ gzﬂnr—
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Figure 1: Structure inside the High Voltage Cable

. . . . . . By E, :isthe Electric Filed Stress in the insulation
In the consistent of insulation against electrittage is the x

highest electric filed stress can endure withounaige or at r, (kv/mm.)
lose the insulation state. In general, there cinltlfrom the U

regular electric field . is Electric voltage that provide (kV)



&, &, :is Permittivity of the insulation 1 and 2

I, :isthe radius of the conductor (mm.)

r,,r5 :is the Radius of the insulation 1 and 2

2. TheCalculation of Electric Field Theory

Conductor,¢ = 184cm

XLPE,¢ = 184cm
PVC,¢ = 184cm

Figure 2: Showing the structure in the period tied the
electric field stress in the high voltagdble XLPE

The diameter of the stem cable from figure, cadifig the
diameter of the stem cable from tH& @juation. By ris the
radius of the conductor is worthy 9.2 mm > andsrthe
radius of the stem so that it would be (High Vo#tag
Engineering Book, Dr. Sumreuy Sungsaard)

r, = rn xe

9.2 X €

25.01 mm

Instead the ¥ equation

2.3x1x 24000

16x1| 23/n 2501 +1/n 16
16 92

218kV/mm

Er, =

2.3x1.00191x 24000

2501x1 2.3/in[25'01j +1 Zn[Ej
16 92

= 1.395kV/mm

Er, =

Suppose ¥ = 50 mm. Cause of his will create the stem
connection which would have a radius equal to 50. o
that:

23x1x 24000

50x1 2.3/n @ +1/n E
16 9.2

= 34869 kV/mm

Er, =

From the Electric Field Stress kand Eg will find that can
be use in the test without breakdown. This researchose
to use the stem model connect with the clear actylbe the
insulation material for stem connection, which isable for

the electric field stress around 35 kV/mm. By usihg
diameter 60 mm. and 5 mm. thick

3. Analysis of the Electric Field in the High Voltage Cable

The length of cable stem, consider from thetags
testing and the peel line system between the cdodand
the ground. By the high voltage that uses to tespmling to
the standard IEC 60502-2 is g&lqual to 24 kV. For the peel
system distance, from the model of electric fieldess
distribute. It would be the distance of peel systsal 6.5
cm. According to the Figure by consider from comtofi
electric field between the tip of line system andumnd.
While consider with the tip of electric line systesmthat the
all distance of a peel line system will equal t6 8m. And
when the oil transformer is control the distribatiof the
electric field in the whole distance at the tipliok system.
It would be length at 20 cm.
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Figure 3: Contour of Electric Field at the tip afate line

The model of electric distribution of the companh
This project has bring the rule of finite elememtelp in the
analysis of electric field stress distribute. Byings 2
dimensions of analysis and without thinking theutesf left
purgative left. Use FEMLAB program which is highltage
in the test that is 24 kV and the valugfiém the result of
electric distribution model from several componeftthe
line system that design according tf&-8" picture
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Figure 4: Show Simulations Electric Field Analysis
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Figure 5: Show Simulations Electric Field Analysis

According to the theory of cylinder overlap enthat
suitable. It can calculate the side of cylinder25.01 mm.

or the diameter would worthy 50.02 mm. that is very

difficulty in establishment. Because the area dihcher face
is less and difficult to insult the gas pressurgaemevhich is
space and valve for air pressure and the impottang is

cannot seal for gas inside. So that the suitabl¢hi® create
and comfortable for the model so the design of high

voltage cable stem to be the diameter equal tord®0 The
main test of the finite element program that maxfedlectric
field equal to 100 mm. The result that the valuethud

electric field would be insider the radius, its shthat the
cylinder that has 100 mm. diameters can be use

The model of the base support for the high agst
XLPE. A part of base support will have the touchivith the
high voltage cable stem. It should has a suitablatpvhich
would not built up the capacitance at the conneqgpioint so
that it would be Partial Discharge. If the connaetpoint is
not match and the other task would be the cablaextion
point for testing to connect with the distributtits use as
the aluminum from the picture 5-8
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Figure 6: Show the pattern and the base suppantehé
high voltage cable terminator

Figure 7: Show the pattern and high voltage cable
terminator
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Figure 8: Show the pattern and Sail Gas tBRt leak out
from the connection cylinder.

Figure 9: Show the pattern and line connection tvigc
using gas 3o be insulation

Figure 10: Show the circle of line connection whiglising
gas Skto be insulation testing for finding the
partial discharge value in the high vodtagble
in the side of 24 kV
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Figure 11: Show the example of the testing inRAetial
Discharge Model

4. Summary of the Analysis

From the analysis finding the result of ElectricelBi
Stress which occurs in the cable would make the lin
connection model in this research is easily donelutling
help to know the distance of the cable peel whiaula/
mixture with the line system that has design frone t
analysis of electric field. It is easy to create ttigh voltage
cable connection model for testing partial discbardpich is
using Sk to be insulation. It would be the improvement and
innovative of the partial discharge measure thatremo
effective for the future use.
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