Example 3.2: Compute inductance per meter of each phase of a 3-phase transmission line with equilateral spacing. Assume 

1. The conductors are equally spaced, D, and have equal radii r. 

2. The currents sum to zero. 

Solution: Let’s draw the situation below. 
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Recall that in the general case,
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Since the currents sum to zero, we can apply to obtain:
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Factoring ln(1/D) from the second and third terms:
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Substituting ia=-(ib+ic), we get


[image: image5.wmf]þ

ý

ü

î

í

ì

-

¢

=

þ

ý

ü

î

í

ì

-

¢

=

D

r

i

D

i

r

i

a

a

a

a

1

ln

1

ln

2

1

ln

1

ln

2

0

0

p

m

p

m

l


Because the difference of logarithms is the logarithm of their ratio, we have:
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So the inductance associated with phase a is 
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