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Analysis of electrical parameters and unbalance factors of 220 kV multi-circuit transmission
cable based on Carson theory and EMTP simulation
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GAN Deshu', WU Haixiong', LIAO Shijiang'
(1. Zhuhai Power Supply Bureau of Guangdong Power Grid Co., Ltd., Zhuhai 519000, China;

2. Harbin Institute of Technology (Shenzhen), Shenzhen 518055, China)

Abstract: To analyze the electromagnetic unbalance factor of 220 kV transmission cable line in Zhuhai-Macao Power
Grid, this paper applies a method which incorporates Cason theory and electromagnetic transient simulation (EMTP)
simulation technique. Firstly, the comparison of cable impedances derived from Carson theory and EMTP simulation is
conducted. Then, according to the EMTP simulation model from one practical transmission cable line, impact factors of
cable electrical parameters are analyzed. At last, calculations from three different factors (distance between phases,
cross-bonding mode of metal sheath and arrangement of phases) are made to obtain the main cable electromagnetic
unbalance factor. Results show that there only exists small cable line impedance errors between the Carson model and
EMTP analysis. Analyses demonstrate that the metal sheath cross-bonding and ground resistance of the cable would partly
impact the cable sequence impedance. The metal sheath cross-bonding and the distance between phases show great
influence on the negative-sequence unbalance factor. For the analyzed transmission cable line between Zhuhai and Macao,
when using ABC/CBA cable arrangement, the electromagnetic unbalance could be the minimum.
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Table 1 Parameters of YJLW02-Z 127/220 kV 1x2500 cable lines
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Table 2 Impact of grounding resistance of metal sheath on

sequence parameters of the cable lines
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Fig. 3 Several typical cable arrangements in Zhuhai-Macao Grid
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Table 6 Electromagnetic unbalance of cable lines with

different arrangements of phases
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