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capacity for the electricity substation
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Abstract: The short-circuit capacities of buses are key parameters required for the operation and control of power sys-
tems. On-line measurement of short-circuit capacity is an effective method to achieve the observability and controlla-
bility of power grids. This paper proposes an on-line measurement method to estimate the short-circuit capacity of the
grid bus according to the bus voltage fluctuation triggered by switching the parallel capacitors. Firstly, based on the
circuit model of substation and the substitution and superposition theorem of the linear circuit, an accurate calculation
method for measuring the bus short-circuit capacity is derived. It reveals that the phase-angle differences of the volt-
age vector caused by the capacitor switching is a crucial factor affecting the measurement accuracy, which is an impor-
tant improvement compared with the approximate formula of previous studies. The proposed measurement method
has high precision. The proposed iterative calculation method for the voltage vector phase difference is more conven-
ient and reliable than the direct measurement. The effectiveness of the proposed on-line measurement method is test-
ed on a detailed substation bus model on Matlab/Simulink. According to the tests in various situations, the simula-
tion results show that measurement error of the proposed method is less than 1%.
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Figure 1 Power system and its electricity substation bus
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Figure 2 The circuit model of bus short-circuit capacity
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Figure 3 The circuit model based on substitution theorem
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Figure 8 The model of substation and busbar short-circuit capacity admeasuring apparatus
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Figure 9 The waveform of phase voltage during

capacitor cutting
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Table 1 The trends of variables in the iterative process

A KRR BRI NPHDIRY DT R A I

W fi2260/C) 2 AV/V 4 Xs/Q A Si/(MV + A)
0 0. 000 0 410. 1 2. 859 432.7
1 0.448 1 436.8 3.063 404.0
2 0.496 6 442.7 3.108 398. 1
3 0.507 6 444.1 3.119 396. 8
4 0.510 3 444.5 3.121 396. 4
5 0.510 9 444. 6 3.122 396. 3
6 0.5111 444.6 3.122 396. 3
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Table 2 Measurement results of different

short-circuit capacity levels
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(MV = A) MVar \ (MV « A iR%E/%
300 7.2 416.7 297.5 —0.83
400 9.6 444, 6 396. 3 —0.93
500 12.0 459.8 495.3 —0.94
600 14.4 469. 2 594. 2 —0.97
700 16.8 475.4 693. 2 —0.97
800 19.2 479.7 792.2 —0.98
900 21.6 482.9 891. 2 —0.98
1000 24.0 485. 4 990. 1 —0.99
1200 28.8 488.8 1188.0 —1.00
1 400 33.6 491.1 1 386.0 —1.00
1 600 38.4 492.8 1584.0 —1.00
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