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Bus Reconfiguration Strategy Based on Local Minimum Tree Search for the
Event Processing of Automated Distribution Substation

a8
(Yun-Seok Ko)

Abstract - This paper proposes an expert system which can enhance the accuracy of real-time bus reconfiguration
strategy by adopting local minimum tree search method and minimize the spreading effect of the fault by considering
totally the operating condition when a main transformer fault occurs in the automated substation. The local minimum
tree search method to expand the best-first search method. This method has an advantage which can improve the
performance of solution within the limits of the real-time condition. The inference strategy proposed expert system

consists of two stages.

The first stage determines the switching candidate set by searching possible switching

candidates starting from the main transformer or busbar related to the event. And, second stage determines the rational
real-time bus reconfiguration strategy based on heuristic rules for the obtained switching candidate set. Also, this paper
studies the generalized distribution substation modelling using graph theory and a substation database is designed

based on the study result. The inference engine of the expert system and the substation database

is implemented in

MEFC function of Visual C++. Finally, the performance and effectiveness of the proposed expert system is verified by
comparing the best-first search solution and local minimum tree search solution based on diversity event simulations for

typical distribution substation.
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Table 1 The capacity and load of main transformers

=S ] T, T Ta
HAK2L[KVA] | 30,000 45,000 30,000
N2 [KVA] | 40,000 80.000 40,000
I 25 [KVA] 30,000 45,000 30,000
Z| A 26H[KVA] 10.000 15,000 10,000
E 2 uNMzE9 8t R

Table 2 The capacity and load of distribution lines

HELZ[KVA]] Fy Fiz Fia Fia Fis Fie Fi7
7,000 | 7,000 | 7,000

HAZY[KVA]| 7,000 | 7,000 | 7,000 7,000

2 CH22[KVA]|10,000{10,00010,000{10,000|10,000|10,000 10,000

o132 8t[KVA] | 8,000 | 8,000 | 8,000 | 8,000 | 8,000 | 8,000 | 8,000
22881 [KVA]| 2,000 | 2,000 | 2,000 [ 2,000 | 2,000 | 2,000 | 2,000
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Fig. 9 Switching number of bus reconfiguration strategy
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Table 3 Bus reconfiguration strategy

# HEONID} Ere B8 |XANE/+8| MO A
1 LS5 DS DS M e
2 LS2,1.5 LS DS M £
3 LS11.1 LS DS M N
4 LS2.4.1 LS DS M £9l
5 LS1.1.6 LS DS M Jhet
6 LS2.16 LS DS M £y
7 LSy,1.2 LS DS M i
8 LSz.1.2 LS DS M =4
9 BS1.1.1 SS DS M £
10 BSi.23 SS DS M £
11 BSy12 SS DS M =gl
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Fig. 10 Load balancing index of reconfiguration strategy
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