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Calculation and M easurement of AC Resistance for the M etal Sheath in Power Cables

HAN Xiao', LIU Xiongjun', LIU Ying’, ZHANG Heyan’
(1. Science and Technology Research Institute, Jiangsu Shangshang Cable Group, Jiangsu Liyang 213300, China; 2. School of
Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The metal sheath is an essential part of a power cable, and its AC resistance is an important parameter for cable design
and performance evaluation. However, there is neither recommended calculation formula or algorithm, nor special measuring device.
This paper aims to study the resistance calculation and measurement of metal sheath in power cables, with a focus on the increase
degree of AC resistance compared to DC resistance. Firstly, the analytical algorithm of DC resistance is presented for the metal
sheath with different structures, and the calculation method of AC resistance is proposed by referring to the recommended formula of
hollow conductor. Based on this, the effects of material conductivity, sheath thickness, power frequency and phase spacing on the
AC/DC resistance ratio of metal sheath are discussed. At the same time, the measuring method is established for the resistance of
metal sheath, and the corresponding test circuit is set up, where the influence of poor contact and electromagnetic interference can be
minimized by the special sample fixture and armor back-flowing method. The case study is performed on the metal sheath of three
different cables, and the measured data are compared with the analytically calculated values, where a good consistency is found. The
results show that although the AC resistance is no more than 2 % higher than the DC one for the metal sheath with a normal
thickness, the AC/DC resistance ratio will increase remarkably with the increase of the frequency. The method proposed in this paper
can be used for the engineering calculation and measurement of DC and AC resistance of metal sheath with different materials,
structures and sizes, which is widely applicable.

Key words: power cable; metal sheath; AC resistance; analytical calculation; measuring method
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Fig. 1 Common structures of cable’s metal sheath
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Table 1 Structure parameters of the cable
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Fig. 2 The AC/DC resistance ratios of metal sheath made of

different materials at different frequencies
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Fig. 3 The AC/DC resistance ratios of copper sheath with

different thicknesses at different frequencies
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Table 2 DC and AC resistance values of metal sheath

measured on different cables

G RitEss NER/ =N SN0 THEE/Q R EFEME

YJV6Z'26/352W' 1.358 6+0.003 8 1.376 7+0.001 9 1.013
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1x120 mm
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