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Application of Neural Networks to the Bus Separation in a Substation

K. H. Lee, S. Y, Hwang,
Dept. of Elec.Eng. of Dankook Univ.

Abstract- This paper proposes an application of artificial neural
networks to the bus-bar separation in a substation for radial
network operation, For the effective bus-bar operation, the
insecurity index of transmission linc load is introduced. For the
radial network operation, the constraints of bus-bar switch is
formulated in the performance function with the insecurity index.
The determination of bus-bar switching is to find the states of 0 or 1
in the circuit breakers. In this paper, it is tested that the bus-bar
separation of binary optimization problem can be solved by
Hopficld networks with adequate manipulations.
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Fig. 1. Equivalence Model of Bus Separation
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Fig. 3. Diagram of Hopfield Networks
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Table 1. Line Power Load Data
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Table 2. Insecurity index of total possible cases

111 | 06695 § 211 | 0.0524 | 311 | 0.0482 ] 411 | 0.0994
112 | 00531 § 212 | 0.0799 | 312 | 0.0484 ] 412 | 0.0996
113 | 0.0447 | 213 | 0.0442 | 313 | 0.0460 § 413 | 0.0911
114 | 01392 § 214 | 0.1387 | 314 | 0.1345 | 414 | 0.3379
121 | 0.0540 | 221 | 0.0580 § 321 | 0.0440 § 421 | 0.0952
222 | 0.1433 | 322 | 0.0684 } 422 | 0.1196

z 223 | 0.0559 || 323 | 0.0479 § 423 | 0.0930
124 | 0.1376 § 224 | 0.1504 | 324 | 0.1363 | 424 | 0.3398
131 | 00512 § 231 | 0.0455 § 331 | 0.0436 | 431 | 0.0924
132 | 0.0487 § 232 | 0.0790 § 332 | 0.0499 | 432 | 0.0987
133 1 00445 § 233 | 00475 § 333 | 0.0574 | 433 | 0.0944
134 | 0.1349 § 234 | 0.1379 § 334 | 0.1360 § 434 | 03371
141 | 0.0851 § 241 | 0.0794 | 341 | 0.0751 § 441 | 0.1937
142 | 0.0826 § 242 | 0.1129 J 342 | 0.0814 § 442 | 0.2000
143 | 00742 § 243 | 00773 § 343 | 0.0790 § 443 | 0.1916
144 | 0.2791 § 244 | 0.2821 § 344 | 0.2779 | 444 | 0.5701
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Fig. 5. Converging States of Neurons
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