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A heuristic algorithm based optimized planning of the low voltage side
of distribution transformers
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Abstract: The highest investment benefit is taken as an objective function. Two heuristic algorithms is adopted to determine the
one-stage static optimal planning and multi-stage optimal planning results of the ARCEs on the low voltage side of distribution
transformers. Two heuristic algorithms, including the maximum reduction losses approach and sensitivity analysis, are used to
determine the optimal installation locations of the ARCEs on the low voltage side of distribution transformers. The candidate nodes
to install ARCEs are ordered according to the reduction of losses and sensitivity, respectively. The results of the proposed heuristic
algorithms are compared with that of genetic algorithm, respectively.
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Tab.2 Result of one stage static planning based on three algorithms

MEEE B E BABRN RS Bt R U
YR HHAY B0 T TR BU35/10° T RS BT W /10° T

1 1 3.300 1 3.300 1 3.300

2 2 5.909 2 5.909 2 5.909

3 3 8.197 3 8.197 3 7.481

4 4 9.689 4 9.689 4 8.621

5 5 11.032 S 11.032 5 9.562

6 6 12.122 6 12.091 6 10.008

7 7 13.167 7 13.137 7 10.133

8 8 14.067 8 14.182 8 10.912

9 9 15.002 9 15.002 9 11.005

10 10 15.794 10 15.725 10 12.313

11 11 16.524 11 16.429 11 12.755

12 12 17.190 12 17.076 12 13.433

13 13 17.480 13 17.783 13 14,431

14 14 18.046 14 18.025 14 16.131

15 15 18.166 15 18.287 15 16.679

16 16 18.592 16 18.543 16 16.955

17 17 18.754 17 18.689 17 16.727

18 18 18.763 18 18.866 18 17.527

19 19 18.866 19 18.849 19 17.593

20 20 18.866 20 18.824 20 17.566

21 21 18.866 21 18.481 21 17.325

22 22 18.866 22 18.249 22 16.508

23 23 18.866 23 17.963 23 16.142

24 24 18.866 24 17.775 24 16.067

25 25 18.866 25 17.345 25 16.068

26 26 18.866 26 16.486 26 16.486

27 27 18.866 27 15.547 27 15.547
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Fig.1 Curve of one stage static planning based on
three algorithms
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Tab.3 Rresult of multi-stage dynamic planning based on three algorithms
e e A N 4 —
A . . N . ;
WRME mig mo4 B3E BAE EBSE OES BB RE B R
1 0 0 0 0 1 1.788 1.788 1.788
2 0 0 0 0 2 3.042 3.188 3.188
3 0 0 0 0 3 4.417 4417 4.012
4 0 0 0 1 3 5.113 4.987 4379
5 0 0 0 0 5 5.754 5.887 5.059
6 0 1 0 0 5 6.273 6.394 5.045
7 0 1 1 1 4 6.712 6.685 4.880
8 0 0 1 2 5 7.337 7.256 5.315
9 0 1 i 1 6 7.784 7.734 5.341
10 0 1 1 3 5 8.115 8.025 5.883
11 0 0 1 1 9 8.701 8.475 6.227
12 0 1 0 3 8 9.144 8.955 6.696
13 1 2 2 2 6 9.039 9.111 7.099
14 0 2 0 4 6 9.199 9.328 6.517
15 0 3 1 4 7 9.641 9.527 8.618
16 1 0 2 3 10 9.318 9.725 8.830
17 0 1 2 4 10 9.460 9.925 8.773
18 0 3 2 4 9 10.020 10.068 9.212
19 0 1 3 4 10 10.172 9.999 9.223
20 2 1 2 4 10 10.258 10.072 9.323
21 1 1 2 5 10 10.086 10.069 9.340
22 1 1 3 5 10 10.177 10.066 9.303
23 ¢ 2 1 4 13 10.237 10.118 9.448
24 1 1 2 3 14 10.334 9.930 9.285
25 0 2_ 3 5 11 10.221 10.028 9,264
26 1 2 2 4 13 10.175 9.977 8.891
27 2 2 1 4 12 10.287 9.962 9.264
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Fig.1 Curve of multi-stage dynamic planning based on
three algorithms
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