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Comparative Analysis on Lightning Surge Response of UHVAC Large-span River-crossing
Transmission Line Based on FDTD and EMTP

XIE Wenbing', ZHAO Xiangen®, XIAO Pei’, FU Zhiwei', WU Wenbin', HE Junjia’
(1. State Grid Fujian Electric Power Corporation Research Institute, Fuzhou 350000, Chinaj 2. State Key Laboratory of Advanced
Electromagnetic Engineering and Technology of Huazhong University of Science and Technology , Wuhan 430074, China)

Abstract: For accurate analysis of lightning surge response of large-span river-crossing transmission line to ensure
the safety of a power system, FDTD and EMTP models of the Nantong-Suzhou river-crossing transmission line in the
Huainan-Shanghai UHVAC project are built. The voltages of the tower top, crossarms, phase conductors and insula-
tor strings are calculated via both of the models, and comparative analysis is carried out. It is concluded that: 1) EMTP
a chieves much higher voltages of the tower top and crossarms than FDTD if the multistory transmission tower model
proposed by Hara is used for the EMTP model; 2) EMTP achieves much higher voltages of phase conductors than
FDTD if the induced voltage from the current in lightning channel is ignored ; and 3) EMTP achieves much higherov-
er voltages of insulator strings than FDTD.

Key words: large -span river-crossing transmission line; UHVAC; lightning surge response; FDTD; EMTP; in-

duced voltage ; injected current
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Fig. 1 Plane fracture of river crossing transmission line
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Fig.2 Structure and size of the river crossing tower
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Fig.3 Verification of the calculation conditions
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Fig. 4 Model based on FDTD for analyzing lightning

surge response of river crossing transmission line
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Fig.5 Sketch of the model of the lightning channel
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Fig.7 Model based on EMTP for analyzing lightning surge response of river crossing transmission line
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Table 2 Value of surge impendence in the multistory

transmission tower model
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Table 3 Peak value of phase conductor voltage induced

from the current in the lightning channel kV
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