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Transmission line models

 Transmission line models parameters include:

series resistance & inductance & shunt capacitance.

❑ In this lecture we shall discuss the various models of the line.

❑ The line models are classified by their length. These 

classifications are:

1. Short line approximation for lines that are less than 80 km 

long.

2. Medium line approximation for lines whose lengths are 

between 80 km to 240 km.

3. Long line model for lines that are longer than 240 km. 
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ABCD Parameters

 Consider the power system In this the sending and 

receiving end voltages are denoted by VS and VR

respectively.

 Also the currents IS and IR are entering and leaving 

the network respectively.

 The sending end voltage and current are then 

defined in terms of the ABCD parameters as 
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1. Long line model

 For accurate modeling of the transmission line we 

must not assume that the parameters are lumped 

but are distributed throughout line.

 The single-line diagram of a long transmission line is 

shown The length of the line is l.

 consider a small strip ∆x that is at a distance x from 

the receiving end.

 The voltage and current at the end of the strip are 

V and I respectively and the beginning of the strip 

are V + ∆V and I + ∆I respectively.



Prof. Mohamed Ahmed Ebrahim

Cont.

 The voltage drop across the strip is then ∆V. Since the 

length of the strip is ∆x, the series impedance and 

shunt admittance are z∆x and y∆x. It is to be noted 

here that the total impedance and admittance of the 

line are
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2. Medium transmission lines

 Medium transmission lines are modeled with lumped 

shunt admittance.

 There are two different representations depending 

on the nature of the network:

2.1 Nominal (π).

2.2 Nominal (T).
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2.1 Nominal (π)

 in this representation the lumped series impedance is 

placed in the middle while the shunt admittance is 

divided into two equal parts and placed at the two 

ends.

 The nominal (π) representation is used for load flow 

studies.

 Also a long transmission line can be modeled as an 

equivalent (π) network for load flow studies.
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 Let us define three currents I1, I2 and I3 as indicated 

in Figure.

 Applying KCL at nodes M and N we get
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 the ABCD parameters of the nominal (π) representation 
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2.2  Nominal (T)

 In this representation the shunt admittance is placed in the 

middle and the series impedance is divided into two equal 

parts and these parts are placed on either side of the shunt 

admittance.
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3. Short line approximation

 The shunt capacitance for a short line is almost 

negligible.

 The series impedance is assumed to be lumped as 

shown in Figure. If the impedance per km for an l km 

long line is z0 = r + jx, then the total impedance of 

the line is:                .   
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 The sending end voltage and current for this 

approximation are given by:



Prof. Mohamed Ahmed Ebrahim

Example (1):
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Example (2):
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Example (3):
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Example (4):
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