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A method of fast short-circuit current calculation for topology adjustment

FENG Shu-hai, YU Yi-jun, WANG Li-wen, SHI Fei, TANG Bi-qiang
(China Electric Power Research Institute, Nanjing 210003, China)

Abstract: The traditional method of the short-circuit current calculation, which is used for the operation mode arrangement, costs too
much time. It cannot meet the demand of fast analysis and decision-making. Therefore, a fast algorithm of short-circuit current
calculation that is applicable to the grid topology adjustment is put forward. Based on the node impedance matrix and compensation
method, it can analyze the changes of impedance matrix caused by the generator outage, line outage and line out series, and based on
which the calculation procedure is given. The performance of the proposed method is demonstrated by tests on several real power
systems. The simulation results show that the proposed method is fast and accurate, and it can meet the demand of the operation mode
arrangement of large-scale power systems. Furthermore, this method is able to provide the technical support for the measure analysis
of the short-circuit current limitation.
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Fig. 1 Sketch of short circuit
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Fig. 2 Equivalent model of unit outage
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Fig. 3 Equivalent model of line outage
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Fig. 4 Unit current between two nodes
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Fig. 5 Line out series in substation
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Fig. 6 Equivalent model of line out series
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Table 1 Model information of networks

VAT Lk S HLBL it HiHR
648 917 115 755 47
1062 631 129 478 24
1768 1542 155 1312 75
2724 4322 603 3547 172
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Fig. 7 Computation time of sequential calculation method
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Fig. 8 Computation time of the proposed method
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Table 2 RMSE for two methods

THEAY A W7 75 B RMSE/KA HL i/ RMSE/KA
648 0.0193 0.001 4
1062 0.0211 0.001 5
1768 0.0176 0.0012
2724 0.0153 0.000 9
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