
9/22/2022

1

ECL 4340

POWER SYSTEMS

LECTURE 8
TRANSMISSION LINE PARAMETERS

ANNOUNCEMENTS

 For next two lectures read Chapters 4 & 5.

 HW #4 & Project #2, due on September 23, 
Friday

 Midterm Exam on September 29, Thursday

FIGURE 4.3

A 345‐kV double‐circuit 
transmission line with self‐
supporting lattice steel towers 
(Courtesy of NSTAR, formerly Boston 
Edison Company)

TRANSMISSION LINES

FIGURE 4.2

A 765‐kV transmission line with self‐
supporting lattice steel towers 
(Courtesy of the American Electric 
Power Company)
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INDUCTANCE: SOLID CYLINDRICAL

CONDUCTOR

The inductance of a magnetic circuit that has a 
constant permeability  can be obtained by 
determining the following:

1. Magnetic field intensity H, from Ampere’s law

2. Magnetic flux density B (B =  H)

3. Flux linkages 

4. Inductance from flux linkages per ampere (L = /I)
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INDUCTANCE: SOLID CYLINDRICAL

CONDUCTOR

(2 )      for  x xH x I x r  

tan enclosedH dl I
Ampere’s law:

implies
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Radius: 1.762/2=0.881in
x0.0254m=0.0224m
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TRANSMISSION LINE PARAMETERS

ACSR TABLE DATA (SIMILAR TO TABLE A.4)

GMR is equivalent to r’ Inductance and Capacitance 
assume a Dm of 1 ft.

ACSR DATA, CONT’D

7
L

3

3 3

X 2 4 10 ln 1609 /mile

1
2.02 10 ln ln

1
2.02 10 ln 2.02 10 ln

m

m

m

D
f L f

GMR

f D
GMR

f f D
GMR

  



 

    

     

   

Term from table assuming
a one foot spacing

Term independent
of conductor with
Dm in feet.  
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ACSR DATA, CONT’D

Term from table assuming
a one foot spacing

Term independent
of conductor with
Dm in feet.  

0
C

6

To use the phase to neutral capacitance from table

21
X -m where 

2 ln

1
1.779 10 ln  -mile (table is in M -mile)

1 1 1
1.779 ln 1.779 ln  M -mile

m

m

m

C
Df C
r

D
f r

D
f r f




  

    

      

ADDITIONAL TRANSMISSION TOPICS

 Cables: There are about 3000 miles of underground ac 
cables in U.S.  Cables are primarily used in urban areas.  
In a cable the conductors are tightly spaced, (< 1ft) with 
oil impregnated paper commonly used to provide 
insulation

• inductance is lower 

• capacitance is higher, limiting cable length

 Multi-circuit lines: Multiple lines often share a 
common transmission right-of-way.  This DOES cause 
mutual inductance and capacitance, but is often ignored 
in system analysis.  

ADDITIONAL TRANSMISSION TOPICS

 Ground wires: Transmission lines are usually protected from 
lightning strikes with a ground wire.  This topmost wire (or 
wires) helps to attenuate the transient voltages/currents that arise 
during a lighting strike.  The ground wire is typically grounded at 
each pole.  

 Corona discharge: Due to high electric fields around lines, the 
air molecules become ionized.  This causes a crackling sound and 
may cause the line to glow! 
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ADDITIONAL TRANSMISSION TOPICS

 Shunt conductance: Usually ignored.  A small current may flow 
through contaminants on insulators.

 DC Transmission: Because of the large fixed cost necessary to convert 
ac to dc and then back to ac, dc transmission is only practical for several 
specialized applications

• long distance overhead power transfer (> 400 miles)

• long cable power transfer such as underwater

• providing an asynchronous means of joining different power 
systems (such as the Eastern and Western grids).  

TREE TRIMMING: BEFORE

TREE TRIMMING: AFTER
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