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Effect of lonic Impurities in Materials
for CN/CV Underground Distribution Power Cable Jackets

Dong Myung Kim, Tae Ho Kwon

KEPCO, KEPRI

Abstract - The permeation of Ca™ ions through the 2.2 Mg

materials such as polyvinyl chloride (PVC) and g Az 9 7H‘j* & 2% 1 YET 7 e R g
non-halogenated flame retardant cross linked polyolefin g g 29 F Loﬂ ARE 23 GEoM Uiy BEES
(FR-XLPO) used for CN-CV underground distribution power o] &-3te] 3] "”4 = @fé”?—-?’}% Ao da Ay
cable jackets was investigated. The permeation of Ca® s o]Z A Test celle THE F, & F celldle 01 M
ions was found to increase with the increase of time. The CaCl; solution, E % celldle  gol2%F 5 (Deionized
FR-XLPO showed higher permeation of Ca® ions, by a distilled water ; DDW)E ZZF 300 o A A9 70T g2z A
factor of about two, than the PVC. This was explained by e & HAde gty

the destruction of structural integrity caused by mixing a
large amount of mineral flame retardant such as Mg(OH)s

used to impart non-flame ability to the jacket material.
Y to the | & 7
1. E

T 29kV-y A% AN AL gEE Laﬂlﬂl‘é—«l Tz DOW Specimen CaClz
= TFEE 224 Yol st Eg o %‘i’ia 24010}01 F4E N 0| Tmole/}#
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F7b Z2A FAY Fr)d 2RAE 2 H’i Az e XY
Ho] Wolx 9|z o]g,] AE7} golald 5ol u <28l 1> Schematic diagram to measure the ion
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2.2 B dC/dx
2.1 AJEEH]| oA Jo= & WAE F45(Flow rate per unit area, w/a

sec), D& &4+ 4(Diffusion coeffi- c1ent a/sec), dC/dx= BE

B o 23 AF-8-3) = 2 H 348 A
E ATAN AED ARE FW AEHAlG g Ao T8 (Concentration gradient, w/m)E Webd
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<E 1> &M% data (for Ca®* ion)

Diffusion Coefficient
A
= (a/sec)
PVC 1 1.196x107°
PVC 2 0.526x107%
PVC 3 0543x107%°
FR 1 1.688%107°
FR 2 2.465x1071°
3.4 E
AdAo| BN s Azt FLH FFL AL o] LA
2489 AFELS PVC Aoesd v Aggsd o
=y AgouRy ey Te AES AUY
7). o]&-& AHA S 9FE T3 YFREH Ao)E YR
dAzow A% Sojg & Uk
U ooles] asEE vd fAdese] 447 PVC AHLE
o vig) ¢ & AoE FAIEYT

(1] B3, *MA7AE $2dS 72dd 2 A Axd
+%”, pp. 33, 1997.

[2] A Garton, J. H Groeger and J. L. Henry, "lonic Impurities in
Crosslinked Polyethylene Cable Insulation”, IEEE Trans. Electr.
Insul., Vol. 25, pp. 427-434, 1990.

[3] Tan Bao and John Tanaka, “The Diffusion of Ions in Polyethylene”,
Interrational Confererce on Properties and Application f Dieletric
Materidls, Vol. 1, pp. 236-239, 1991.

- 168 -



