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Impact of using 500 kV and 220 kV autotransformers to the single-phase short circuit current
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Abstract: The single phase short circuit current is bigger than the three-phase short circuit current of 220 kV buses in some key
500kV stations of Jiangsu grid, and the single phase short circuit current exceeds the rated breaking ability of breakers. It is due to
mass use of autotransformers, so the measure of using non-autotransformers instead of autotransformer to decrease the single-phase
short-circuit current is considered. The essential of the measure is to reduce the earthing branches. It is found that the effect of
replacing the 500kV autotransformers into non-transformers is better than that of replacing the 220kV autotransformers. As replacing
500kV autotransformers is not feasible, adding small reactance is still the most effective way to decrease the single-phase short circuit
current.

Key words: single-phase short circuit current; three-phase short circuit current; positive-sequence impedance; negative-
sequence impedance; zero-sequence impedance; autotransformer; neutral ground
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Fig.1 Zero-sequence graph of a 500 kV substation with its connected 220 kV grid
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Tab.2 220 kV bus single-phase short-circuit current of
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