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Fig.1 Structure of power transmission tower shared

by 500kV AC line and 800 kV DC line
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Fig.2 Structure of power transmission tower shared

by 220kV AC line and 800 kV DC line
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Tab.1 Induced current and standard voltage of
earthing switch, stipulated by IEC
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Tab.2 Induced voltage during dual-loop outage
of AC transmission line
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Tab.3 Induced current during dual-loop outage
of AC transmission line
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Fig.3 Waveforms of voltage and current induced
by operating DC line during dual-loop outage
of AC transmission line
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Tab.4 Induced voltage during mono-loop outage
of AC transmission line
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Tab.5 Induced current during mono-loop outage
of AC transmission line
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Tab.6 Arc current during single-phase grounding fault
for different line lengths and grounding locations
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Tab.7 Arc current and recovery voltage
during single-phase grounding fault
at both ends of AC line
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Fig.5 Arc current and recovery voltage during
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of AC transmission line
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Impact of tower-shared UHV DC and AC line installation on electromagnetic
transient characteristics of AC line
SUN Xu,DONG Peng,ZHU Yiying,JIANG Weiping
(China Electric Power Research Institute,Beijing 100192, China)

Abstract: The electromagnetic simulation models are built respectively for +800 kV. UHVDC and 500 kV/
220 kV AC transmission lines installing on the same tower and the impact of the tower-shared installation
mode on the induced voltage and current of 500 kV/220kV AC line are analyzed,as well as the impact on
its arc current and recovery voltage. Analytical results show that,compared with the installation mode of
only AC transmission lines on the same tower,the induced voltage and current occur in both 500 kV and
220 kV AC transmission lines;the arc current of 500 kV transmission line with high-voltage shunt-reactor has
no zero-crossing point,against which some countermeasures are proposed,while the arc current and recovery
voltage of 500 kV transmission line without high-voltage shunt-reactor are slightly increased;because 220 kV
AC transmission line usually operates without high-voltage shunt-reactor,its arc current and recovery voltage
are impacted very slightly.
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