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1.5 SKIN EFFECT

The phenomena arising due to unequal distribution of electric current over the entire
cross section of the conductor being used for long distance power transmission is
referred as the skin effect in transmission lines. Such a phenomena does not have much
role to play in case of a very short line, but with increase in the effective length of the
conductors, skin effect increases considerably. So the modifications in line calculation
needs to be done accordingly. The distribution of electric current over the entire cross
section of the conductor is quite uniform in case of a DC system. But what we are using
in the present era of power system engineering is predominantly an alternating electric
current system, where the electric current tends to flow with higher density through the
surface of the conductors (i.e skin of the conductor), leaving the core deprived of

necessary number of electrons.
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Figure 1.1 Structure of Power System

[Source: “Principles of Power System” by V.K.Mehta Page: 204]

In fact there even arises a condition when absolutely no electric current flows through
the core, and concentrating the entire amount on the surface region, thus resulting in an
increase in the effective electrical resistance of the conductor. This particular trend of
an AC transmission system to take the surface path for the flow of electric current

depriving the core is referred to as the skin effect in transmission lines.
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PROXIMITY EFFECT

Proximity means nearness in space or time, so as the name suggests, proximity effect in
transmission lines indicates the effect in one conductor for other neighboring
conductors. When the alternating current is flowing through a conductor, alternating
magnetic flux is generated surrounding the conductor. This magnetic flux associates
with the neighboring wires and generates a circulating current (it can be termed as
‘eddy current’ also). This circulating current increases the resistance of the conductor
and push away the flowing current through the conductor, which causes the crowding

effect.
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