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Study on simulation of fundamental frequency overvoltages for UHV AC transmission lines
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(College of Electrical Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: In China, the energy resources distribution is against the productive forces development, the energy base in the west is
about 1000~3000km away from the load center in the east. Therefore, the UHV transmission system with long distance and large
capacity should be established. The overvoltage of short-distance transmission line has already been studied. With the transmission
distance increasing, the fundamental frequency overvoltage becomes more severely and the retraining methods more complicated. In
this paper, based on the design example of UHV AC transmission system, the study of comprehensive simulation is carried out about
the overvoltage of fundamental frequency component of long-distance lines. The characteristics of UHV transmission lines with the
compensation of shunt reactor and series capacitor is studied. Theoretical support is supplied to the construction of long-distance
UHYV transmission system project. .
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Fig.1 Voltage distribution of transmission line with
two-terminal power supply
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Fig.2 750 kV transmission system
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Fig.3 1 000 kV transmission system
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Fig.4 Comparison of voltage distribution between 400 km 750
kV and 1 000 kV transmission line
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Fig.5 Fundamental frequency overvoltage of 2 000 km
1 000 kV transmission line
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Fig.6 Model of 2 000 km, 1 000 kV transmission lines after
subsection compensation
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Fig.7 Fundamental frequency overvoltage of every section
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Fig.8 Load throw-off overvoltage
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