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[ Abstract |

chronologically for the dynamic reconfiguration of distribution networks incorporating time-varying wind solar power and loads. Multi-

A novel clustering approach combining Kmeans + + and PAM was introduced to segment the daily load curve

objective dynamic reconfiguration model of distribution network based on the optimal objectives of comprehensive cost, voltage offset
and load balance. To enhance the computational efficiency of the model, an INOA (improved Nutcracker optimization algorithm) was
proposed, which used Tent mapping + quasi-reflection learning to provide high-quality initial population. Dynamic fitness-distance
balance selection method and tangential flight strategy were introduced to enhance the global search capability. The Cauchy-Gaussian
variation perturbation was incorporated to augment the algorithm’s capability to escape from local optima. Using the IEEE 33-node
system as a basis, the outcomes indicate that the suggested approach effectively achieves optimal load distribution and efficiently
addresses the restructured model.

dynamic reconstruction; distributed generation; load clustering; Nutcracker optimization algorithm
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Fig. 2 Reconfiguration flowchart
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Fig. 3 System structure diagram
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Table 1 The value of similarity index when the number of
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Fig. 6  Similarity curve
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Table 2 Reconstruction performance comparison

o FEIM Ehik P PR SR/
Pkw  fRkEe Rk mit/s %
SWO  44.399 1 43 94.2 14.1 16
HHO  44.860 0 9 90.3 45.6 24
NOA  42.868 1 4 63.2 30.7 66
INOA  42.1615 5 21.8 30. 1 100
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Fig. 8 Evolutionary characteristics of various algorithms

R3 #4 Pareto BIAEHM TR
Table 3 Part of Pareto front reconfiguration results

T ERE WP TS
00:00—07:00 8 ~21.14~159 ~10.32 ~33 28 ~29
07:00—11:00 7~89~15.10~11.32~3325~29

1 11:00—15:00 6~7.13~14 9 ~10.32 ~33 28 ~29
15:00—21:00 6~7.14~159~10.18 ~33 28 ~29
21:.00—24.00 6~7.14~15.10~11 .18 ~33 28 ~29
00:00—07:00 8 ~21.14~159 ~10,18 ~33 28 ~29
07:00—11:00 7~89~15.10~11.,17 ~18 28 ~29

2 11:00—15:00 6~7.13~14 9 ~10 .31 ~32 28 ~29
15:00—21:00 6~7.13~14 9 ~10,17 ~18 28 ~29
21:00—24.00 6~7.14~15.10~11,17 ~18 28 ~29
00:00—07:00 6~7.14~159 ~10.32 ~33 28 ~29
07:00—11:00 7~8.13~14 9 ~10.30 ~31 .28 ~29

3 11:00—15:00 6~7.13 ~14 9 ~10.30 ~31 .28 ~29
15:00—21:00 6~7.14~159~10.31 ~32 28 ~29
21:00—24.00 6 ~7.14 ~15.10 ~11 .32 ~33 28 ~29
00:00—07:00 6~7.14~159~10,18 ~33 28 ~29
07:00—11:00 7~8.13~149~10.,18 ~33 28 ~29

4 11:00—15:00 6~7.13~14 9 ~1031 ~32 28 ~29
15:00—21:00 6~7.14~159~10,18 ~33 28 ~29
21:.00—24.00 6~7.14~15.10~11.,18 ~33 28 ~29

R4 JLFHERRBEELLE

Table 4 Compares several reconstruction strategies

P/ JFRED ZRaal IR AT

PR
BRIE G fos At Bpa.
K HA 742.573 0 519.801 11.703 2.882
g 594.129 10  485.890 8.465 1.947
S B 467.352 64  775.146 6.867 1.854

MAEEMTELD  468.752 26 510.126 6.903  1.852

HAEM L2 486.105 28  536.274 6.783  1.900

HAEMHLE3  506.016 18  480.211 7.851 1.816

HAEMIELL 470010 16 441.007 6.796 1.836

B HPEh WEORRI T OLT , shAB M T 5 1 Bk
PR
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Fig. 9 Network loss of different schemes in different periods
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Fig. 10 Voltage distribution of different schemes
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