Problem 3.5: Find the round-trip inductance of a single-phase line made up of round wires of radius r separated by a distance D between centers. 
Solution: Let’s draw the situation below. 
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Recall that in the general case,
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 Defining both currents i1 and i2 as into the paper, it must be the case that i1=-i2 so that i1+i2=0, satisfying our requirement that the sum of the currents be zero. So we can write: 
[image: image3.wmf]þ

ý

ü

î

í

ì

¢

+

=

r

i

D

i

1

ln

1

ln

2

1

2

0

1

p

m

l


Substituting i2=-i1, we get
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Because the difference of logarithms is the logarithm of their ratio, we have:
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So the inductance associated with conductor #1 is 
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But conductor #2 will see the exact same flux linkages and inductance. Therefore the inductance of the entire round-trip circuit is L=2L1:
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Note that the inductance “per-conductor” is the same as the per-phase inductance of a three-phase line, but the inductance is doubled because there are two conductors.
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