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Characterization of Water Vapor Transmission & Dielectric Breakdown
in Insulation Materials for Jacket Compound
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Abstract

Experiments of 2 type on

insulating compounds

accompiished to change PVC wusing in

URD(Underground) power cable jacketing. one was DB(Dielectric Breakdown) test on the pure base
resins and the others were WVT(Water Vapor Transmission) test on the compounds which contained
C/B(Carbon Black), anti-oxidant to base resin. a kind of specimens made by pressing to resin of pellet
or lump form was HDPE(High Density Polyethylene), MDPE(Medium Density Polyehylene), LDPE(Low

Density Polyethylene) ,

LLDPE(Linear Low Density Polyethylene), PVC(Polyvinyl Chlon'de)
results of AC DB and WVT test, we saw that strength of Insulation was HDPE) LLDPE =
E> LDPE and WVT ratio was HDPE <LLDPE <MDPE

As a
MDP
= LDPEK PVC. WVT of PVC using for

jacket showed characteristic 15 times more than MDPE or LLDPE. Therefore, to development of
watertightness cable, our works present need of Changing in insulating materials

Key words: HDPE( High Density Polyethylene), MDPE( Medium Density Polyehylene),
LDPE( Low Density Polyethylene), LLDPE( Linear Low Density Polyethylene)

DB( Dielectric Breakdown), WVT(Water Vapor Transmission), URD(Underground)
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Table 1. A comparison of properties in specimens
for jacket compound

LLDPE | MDPE | HDPE
Vv
PVC (T1) (T5) | (T6)
Density at 23T 1, 149! 0021 | 0935 | 0942
[g/cm’ ]
Melt Index at
1907C, 216 kg | 550 2.38 0.24 0.21
{g/10 min]
Tensile Strength
ke /mmg] 1451 2.02 3.56 2.89

Tensile Elongation
[%]
Moisture Content

295 | 872 860 865

518 | 379 342 397

[ppml]

Retention of

Tensile[%6] 109 | 104 955 | 954
Retention of
Elongation[%] 8 90 96.1 | 965
+
130=3C, 1kef | g0 | 130 | 101 | 9

9]
"[Flexural Modulus
[Mpal]
Shore D Hardness| 28 48

- | 4508 | 787 882
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Figl.Testing apparatus of AC dielectric breakdown
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Fig 2. Figure of test dish
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Fig 3. Test results of DB in jacket compounds
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Table 2. Voltage of DB and real thickness
of specimens

o Breakdown | Thickness average
Voltage[kV] {mm] [kV/mm]

1 453 0.754 60.1
2 435 0.752 57.8
3 483 0.686 70.4
4 441 0.746 591
5 43.0 0.677 635
6 4.2 0.673 65.6
7 409 0.686 59.6
8 46.4 0.715 649
B 445 0711 625
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Table 3. WVT properties with water method
in base resin

w52 Water me!:h\::rdV -

HDPE 0.0195 0.020
MDPE 0.0263 0.027
LLDPE 0.0329 0.034
LDPE -1 0.0556 0.057
LDPE -2 0.0359 0.037
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Table 4. WVT properties with variable of resin

- NETAAL 2 - 2 0.25(phr)
282 g4 - 0.7(pho), C/B-2.7(phr)
4= X] -100(phr)

g\ | @/ wvr T w1/ [ wvr
720hrs {[g/h - m?| 1500hrs {[g/h - m?]

LLDPE

Ty | 00264 | 00064 | 00833 | 0.0097

LLDPE _ )

o 7oy | 00227 | 0.0085

LDPE

1 (T3 | 00809 | 00075

LDPE ) }

5 (| 00241 | 00069

MDPE

21 (5| 00126 | 00031 | 0031 | 00062

HDPE

1 (16 | 00123 | 0.0030

PVC |02876| 0070 | 06480 | 0076

0.16
— 0.14 —
o 0.12
E o1
£ 0.08
2 0.06
g 0.04

0.02 =

o
LLDPE-1(T1)

MDPE~1(T5) PVC
SPECIMENS
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Fig 4. Change of WVT with test time
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Fig 5. Weight change with variable of resin
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Table 5. WVT properties with variable of

anti-oxidant
ARF | 720 | WVT | ASAA
ot [ghrs |lg/h-md] BF (ohr)
A A Fs
o o | [
o o | o 335
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Fig 6. WVT properties of specimens with
1st, 2nd test
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