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Name:‗‗‗‗‗‗‗‗‗‗‗‗‗‗‗‗‗‗‗‗‗‗ 

1. A 60-Hz single –phase, two-wire overhead line has solid cylindrical copper conductors with 2.4 

cm diameter. The conductors are arranged in a horizontal configuration with 3 m spacing. 

Calculate the inductance of each conductor due to both internal and external flux linkages in 

mH/km (40 points). 

𝐿𝑥 = 𝐿𝑦 = 2 × 10−7𝐿𝑛 (
𝐷

𝑟′
) 𝐻/𝑚 

𝐷 = 3𝑚 

𝑟′ = 0.7788 × 𝑟 = 0.7788 × (
0.024

2
) = 9.346 × 10−3 

𝐿𝑥 = 𝐿𝑦 = 2 × 10−7𝐿𝑛 (
3

9.346 × 10−3
)

𝐻

𝑚
(

1000𝑚

𝑘𝑚
) (

1000𝑚𝐻

𝐻
) = 1.154 𝑚𝐻/𝑘𝑚 

 

2. The figure below is a completely transposed three-phase overhead transmission line with 

bundled phase conductors. All conductors have a radius of 2 cm. 
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a. Determine the inductance per phase in mH/km (40 points). 

 

𝑟′ = 0.7788 ∗ 0.02 = 0.0156 

𝑅𝑏 = √(𝑟′)(0.4)(0.4)(√2 × 0.4)
4

= 0.1938𝑚 

𝐷𝑒𝑞 = √𝐷𝐴𝐵𝐷𝐵𝐶𝐷𝐶𝐴
3 = √(12)(12)(24)3 = 15.12𝑚 

𝐿 = 0.2𝐿𝑛 (
𝐷𝑒𝑞

𝑅𝑏
) = 0.2𝐿𝑛 (

15.12

0.1938
) = 0.8714 𝑚𝐻/𝑘𝑚 

b. Find the inductive line reactance per phase in Ω/km at 60 Hz (20 points). 

𝑋 = 𝜔𝐿 = 2𝜋60 × 0.8714 × 10−3 = 0.3285 Ω/𝑘𝑚 


