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Study on reactance selection of 500 kV transformer with neutral point grounded by
small reactance based on restraining short-circuit current
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Abstract: In recent years, the scale of China’s power grid is expanding day by day, and the grid structure is
constantly strengthened. Due to the relatively low cost, the 500 kV substation mostly adopts autotransformer,
and the neutral point is directly grounded. However, when the neutral point is directly grounded, at parts of the
500kV substations, 220 kV single-phase short-circuit current is too high, even higher than the three-phase short-
circuit current, which is a threat to the security and stability of power grid. This paper mainly study the current
level of single-phase short-circuit on the 220 kV side of the 500 kV autotransformer, which is changed from the
direct grounding to the series reactor. The dual power model is built as an equivalent power system, explaining the
principle of 500 kV autotransformer with neutral point grounded through small reactance that can limit 220 kV
single-phase short-circuit current. And the influence of the small reactance at the transformer of different stations
on the short circuit current at different short circuit positions. The results show that when the reactance value is

between 10~25 Q, the current limiting effect is the mostly obvious.
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Fig.1 Circuit diagram of single phase grounding short circuit
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Fig.2 The winding wiring diagram of single-phase three

winding autotransformer
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Fig.3 The autotransformer circuit with neutralpoint grounded

through small reactance
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Fig.6 The short circuit point is far from the GEN1 — 220 bus 30%
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