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Characterization of Short-circuit Fault Voltage Distribution on Load Side of Cable-GIL

Hybrid System
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Abstract: In order to meet the requirements of large-scale transmission of clean energy in Sichuan, a new cable-GIL hybrid
transmission line is proposed to be built using tunnel transmission. The tunnel transmission method cannot reduce the risk of load-side
faults, and when a short-circuit fault occurs on the load side of the hybrid transmission system, its voltage distribution is different
from that of a normal transmission line. In order to clarify the effect of faults on the voltage distribution of the hybrid transmission
line, a hybrid transmission model is established using EMTP-ATP, and different types of short-circuit faults are set up on the load
side. When a fault occurs, the cable sheath generates an induced overvoltage with a great amplitude, and the closer to the fault
location, the greater the peak voltage, while the subsequent steady-state peak voltage remains basically stable; the non-fault phase
voltage of the GIL conductor decreases in comparison with the normal operation, and the fault phase voltage shows a trend of greater
fluctuation the closer it is to the fault location. It provides a reference for the safety protection of hybrid transmission system.
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Table 3 Induced voltage at each cross-interconnection point of cable sheath of faulty line
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Table 4 Distribution of peak steady-state voltage of GIL conductor under short-circuit failure
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