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Fig. 1 Appending a branch in a network
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Fig. 2 Three machines nine nodes system
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Table 1 Initial short-circuit current of three
machines nine nodes system

[ AR KA B AR kA
1 4.517 0.617

2 3.358

3 4.142 0.242

4 3.515

5 3.989 0.089

6 3.400
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Table 2 Result of short-circuit current when m=1
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Table 3 Result of short-circuit current when m=2
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Table 4 Superscalar of short circuit current of 500 kV
substations in Guangdong power grid

R 3t A5 SHE R/ kA R/ KA
%8 56. 7 6.7
1R 56. 7 6.7
R8s 3¢ 54.3 4.3
R 51.7 1.7
2 51.4 1.4
wIYI 51.4 1.4
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Table 5 Maximum of 7, in different numbers of
transmission line disconnection
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Table 6 Result of short-circuit current by BPA
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An Optimization Algorithm for Short-circuit Current Limitation of 500 kV Power Grid by
Adjusting Power Grid Configuration

ZHANG Yongkang, CAI Zexiang, LI Aimin, XU Min
(South China University of Technology, Guangzhou 510640, China)

Abstract: Breaking parts of transmission lines can increase the electric distance among over standard substations and it is an
effective measure of limiting short-circuit current of 500 kV power grid. As regards the choices of breaking transmission lines,
the restrictive effect of short-circuit current should be considered as well as the integrality of 500 kV power grid. Moreover, it
is extremely difficult to seek a combination of breaking transmission lines from thousands of combinations, which can limit
short-circuit current to the maximum by breaking the least transmission lines. By analyzing the influences of breaking
transmission lines on elements of the impedance matrix, the relationship between breaking several transmission lines and the
sensitivity of self-impedance of over standard substation is derived. Based on the sensitivity, an optimization algorithm for
short-circuit current limitation of 500 kV power grid by adjusting power grid configuration is proposed. Through calculating the
maximum value of weighted sum of the sensitivity, the optimal combination of breaking transmission lines can be rapidly sought
by the optimization algorithm. Accordingly, it will avoid the tedious process of checking all the combinations of breaking
transmission lines one by one. The effectiveness of the proposed algorithm is verified by the adjustment scheme of 500 kV

power grid in Guangdong Province.

Key words: short-circuit current limitation; sensitivity of self-impedance; optimization algorithm



