Ferranti Effect Explained

The “Ferranti Effect” occurs when a transmission line is lightly loaded or has no load at all.

The receiving end voltage of the transmission line will be higher than the sending end voltage.

This high voltage phenomenon occurs because the reactive power generated by the shunt Line capacitance
is greater than the reactive power absorbed by the series line inductance.

Sebastian Ziani de Ferranti (Liverpool, England)
first observed this phenomenon in 1887 during installation of a 10kV underground cable system.

Since the line could be very long... we will use the long-line model.
(considered to be an exact representation of any length transmission line)
first consider the total “lumped” impedance and admittance of the t-line:

Z=R+jX ®
Y=06+ jB (0) <«—— G or “conductance” is usually ignored
d = line length (mi or km)

therefore... the “distributed” impedance and admittance of the t-line is:

ﬁ_R+jX Q

Z= d mi or km
, G+jB ( (0) )
Y= d mi or km

\—Y—)

will use these later for
a “quick” approximation
of an open-ended line



Ferranti Effect Explained (cont.)
Next... calculate the long-line model parameters
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Ferranti Effect Explained (cont.)
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Equating Real and Imaginary Terms:
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A numeric solution is needed to find the magnitude of Vy
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all other quantites can then be calculated Is = V4 + 2
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if the line could be
considered lossless:
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Ferranti Effect Explained (cont.)

Next...
attempt to show that
the receiving end voltage of an open ended line
is somewhat independent of line parameters.
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Ferranti Effect Explained (cont.)
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the open ended line voltage depends ———»
mainly on frequency and length
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where:
w = 2nf
L = 1mior 1km of Inductance
C = 1mi or 1km of Capacitance
d = line length (mi or km)
however:
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