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f Metal Sheath Voltages and Currents of High Voltage Cables with

Arbitrary Number of Feeders and Arbitrary Cable Formation

Panthep Laohachai*
Dhurakijpundit University, Bangkok, Thailand

Abstract

Utilizing underground cable for transmission and distribution systems, the system designer has to
be careful about induced voltage and current in metal sheath so that they are not beyond limits. Too high
the induced voltage can be dangerous to equipment or related personnel. Too high the sheath current can
produce heat in the cable which affects the current rating of cable.

In this paper, analysis of induced voltages and circulating currents in sheath of high voltage cables
in underground duct bank are carried out so that generalized mathematical model can be obtained. Further-
more, analysis of crossbonding of metal sheath which is usually applied for long cable will be performed.
Results of this research will be equations for induced voltages and circulating currents. These equations are
in the form of matrices and are general equations such that induced voltages and currents in metal sheath of
high voltage underground cables can be calculated regardless of number of feeders or cable formation (flat,
trefoil, or other formation). Other than this, type of cables can be different. Currents in core conductors,

which are the origin of voltages and currents in metal sheaths, can either be balance or unbalance.

Keywords : Underground cable / High-voltage cable / Metal sheath / Crossbond / General equation.
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