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Research on Switching Overvoltage Characteristics of 330 kV Overhead Line-cable
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Abstract: Compared with the traditional pure overhead lines, switching voltages in overhead line-cable hybrid lines
exhibit more complex harmonic frequency and propagation characteristics.Therefore , in-depth analysis of switching
overvoltage characteristics in overhead-cable hybrid lines is of great significance for the insulation design of power
systems. In this paper a 330 kV overhead-cable hybrid line in Northwest China is taken as an example to study the
characteristics of overvoltage generated by the switching operation of the line. First, two typical hybrid line models
with and without high resistance (reactor) stations are set up in accordance with the structure characteristics of the
hybrid line, and the simulation of the line under such different conditions as synchronous closing , unsynchronous
closing, reclosing and opening operation is performed. The simulation results show that (DIn the transmission line
with high resistance, the overvoltage waveform will appear beat frequency effect in case of opening operation, and
the beat frequency is the combination of sine wave 59.3 Hz, 80.9 Hz and 81.3 Hz. @The amplitude of overvoltage
generated by three-phase reclosing is the largest.Under the most extreme conditions , the amplitude is 33.2% higher
than that of no residual closing overvoltage. The beat freqency voltage amplitude during line opening on lines with
high voltage reactor station is higher than that during line opening on lines without high-voltage reactor stations.

B Overvoltage firstly increases and then decreases with the increase of overhead line distance, and cable overvoltage
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increases with the increase of cable line distance.@The frequency spectrum analysis of the synchronous closing and

opening overvoltage shows that the harmonic frequency of the overhead line of the closing overvoltage mainly chang-

es within 100 Hz, and the dominant frequency is 2 807 Hz. The harmonic frequency of the cable line mainly chang-
es within 100~500 Hz, and the dominant frequency is 430 Hz.

Key words: switching overvoltage ; characteristics; hybrid line; frequency domain; analysis of regression
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residual voltage
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Table 4 Non-synchronised maximum closing overvoltage

without residual voltage
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Table 6 Maximum opening overvoltage of the first
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Fig. 9 Maximum opening overvoltage of transmission line
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Fig. 10 Three-phase waveform diagram of opening overvoltage
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Table 7 Period and frequency of three-phase beat

frequency voltage
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Table 8 The opening overvoltage of the second circuit
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opening overvoltage
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unit and cable end
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