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Abstract: According to the results of artificial earthing experiment and simulating calculation, it is suggested that the
transient voltage after single-phase transient fault has been a main restraining factor of power delivery capacity in
new energy transmission system. In this paper, the periodical characteristics and mechanism of the transient voltage
caused by single-phase fault was analyzed based on simulating calculation of a typical new energy transmission
system. The relationship between transient overvoltage with SVG reactive power response was analyzed.
Furthermore, the defect of exiting control strategy was revealed. From the perspective of operation logic and judging
criterion, the optimization method of SVG control strategy, which was verified by simulating calculation, was
proposed. Based on the analysis, the open-phase control mode of SVG is set in order to suppress the transient
overvoltage after single-phase earthing fault. The unbalance of three phase voltage in SVG terminal can be used as
the entering and exiting criteria of the open-phase mode. By maintaining the reactive current of SVG in a low level
during open-phase operation, the transient overvoltage can be effectively suppressed.
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Fig. 1 Simplified structure diagram of typical new energy centralized transmission system
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Fig. 2 Voltage variation of 500 kV bus in one collecting
station of Ximeng new energy transmission system during

single-phase transient fault
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Fig. 3 Schematic diagram of relevancy between system

operation status and reactive response of new energy station

after single-phase earthing fault
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Table 1 Phase voltages of 500 kV bus of the collecting station

during open-phase operation
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Uso) 0.15 21178
Ucint 1.00 £122.8°
Uc 0.87 /137.4°
Ucqy 1.14 Z148.7°
Uco) 0.26 £-2.2°
Uco) 0.15 Z117.8°
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Fig. 5 Three phase vector of 500 kV bus of the collecting

station during open-phase operation
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