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The functions & Requirements of the Semi—Conducting layer
in the power cable.
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Abstract

For high voltage XLPE power cables, semiconducting layers have been applied to prevent discharge at
the interface between conductor and insulation, and/or insulation and external shielding layer. The
semiconducting layers may be also effective to release electrical stress in the interface. The property
of semiconducting layers are significantly related to the quality and reliability of power cables.
Generally, these semiconducting layers are formed by extruding, the conductibility of the matenial is
given by the carbon black mixed with base polymer. The life of power cables is depended on the
smoothness of the interface between insulation and semiconducting layer. If the smoothness is no
good, the life of power cables is shorter because the electrical stress and water tree is increased. The
causes of no good smoothness are the void of the interface, the protrusions, the contaminants and
impurities of the semiconducting layer. The selection and dispersion of the Carbon Black is the
significant factor to determine the life of power cable in the manufacturing of semiconducting
compound.
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« conduetor (copper ot ahimizium)
ductor shiebding (First ive layer)
+ insulation (low electrical loss ials tike PE and XLPE,
EPDM, EPR) ’
o shielding (second ductive layer}
+ metal screen (copper shielding, earth Jeaking currents)
« film

+ jacketing (thermoplastic jacket, PVC or PE, mechanical and
environmental protection)
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~. Longer life cycle :

Lower voids

Lower Contaminants & Protrusions

Lower Water tree :
-. Low transportation cost, Low installation cost
-. Low Dielectrical Losses
-. Improved Fire performance
~. Easy & Quick to repair if damaged
-. No problems with vertical installations
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~. High temperature properties
-, No maintenance

Nz Axel g BN
-, Surface smoothness
-. High conductivity at 20~130C
-. Resistance to ageing
-. Strippability (outer semicon)
~. Good homogeneity & dispersion
-. Easy to extrude
-. Low moisture content
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PRINCIPLE ORIGIN OF VENTED TREES
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Water tree =
-. Clean Insulating and Semi-conducting materials.
-. Smooth Semi-conducting materials.
-. Dry curing to minimize the Number of voids.
-. Water tight barriers.
-. Tree retardant additives.
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