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Abstract:

The features of half-wavelength AC transmission (HWACT) are analyzed and the accuracy of
sectionalized equivalence of HWACT applied in simulation is verified. Through simulation and analysis
the steady state and transient operational characteristics of HWACT connected to UHVAC power grid
are obtained, including the influences of transmitted power and power factor on voltage distribution
along HWACT line, line loss rate, power flow distribution of transmission network and overvoltage of
HWACT line under load shedding, no-load line and fault conditions. Simulation results show that
overvoltage appears while the transmitted power exceeds natural load of HWACT line; power factor
influences the position where the maximum voltage along the line appears; the line loss rate reaches
its minimum value when the transmitted power is equal to its natural load; overvoltages with different
maximums appear while load is shed or short-circuit fault occurs, etc. According to simulation results,
some suggestions on the design of HWACT line are proposed.

Keywords: ultra-high voltage (UHV) half-wavelength AC transmission (HWACT) steady-
state operational characteristics transient operational characteristics
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