Operations Research and Fuzziology 1Z2%& 5H082%, 2023, 13(6), 6195-6203 Hans iXJ
Published Online December 2023 in Hans. https://www.hanspub.org/journal/orf
https://doi.org/10.12677/0rf.2023.136613

T X K-MeansSEEFH EZME /MNE RS
R AV EC B AR 55

BT
SN KRB S gt b, SN SERH

RS

Wk H . 20234F9H22H; S HEM: 20234F11H29H; KA H#: 20234F12H7H

R

ASCER BT C B I ZERLR) 4 X B & 20 X B P S ZE BN & ] A R AT RAERE, 258 E
T —FhEET 55 T P SRR P 4 X 5 A T R R A E M B K-means R H 1L, HKH L
A TERAMARFT. UREFRTEEA, R RRHBUENK-meansFRAE 7 X HI355 4
i ERE T4 K-meansBR BT, Hiat I K-meansZ 2K 41 7 218 K FHE B 0.364MW F [&3]0.1675
MW. %#iHRBE RGBS UL SCHAD F Rk 2 2% A .

eI 40!
BRI, MBEK-Means®®, ALHEM4X

Research on Distribution Network Planning
Based on Improved K-Means Clustering
Algorithm and Minimum Spanning Tree
Fusion Model

Wanzhen Shi

School of Mathematics and Statistics, Guizhou University, Guiyang Guizhou

Received: Sep. 22", 2023; accepted: Nov. 29", 2023; published: Dec. 7™, 2023
Abstract
This article proposes a preliminary balanced load partitioning method based on load factors and
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an improved K-means clustering algorithm based on Euclidean distance weights to address the
issues of insufficient reliability and economic losses caused by large differences in user loads be-
tween different zones in distribution network planning. These methods are applied to research on
distribution network planning. Taking a certain urban street in China as an example, the experi-
mental results show that the improved K-means clustering is superior to the traditional K-means
clustering method in terms of uniform distribution of load zones. The average value of the im-
proved K-means clustering load difference decreases from 0.364 MW to 0.1675 MW. The shortest
path after clustering results is output to achieve distribution network planning circuit diagram.
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Figure 1. Flow chart of partition planning method
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Table 1. User information of dual power supply and single supply distribution network

F 1 WHRFERHEENAFER

AR X AAER Y A B FH 1 2 AR X HARR Y A4 B

R s (km) (km) (KVA) - (km) (km) (KVA)

1 (B 1) 1.976 1.091 S 20 3.112 1.394 292
2 1.056 1.026 188 21 2.348 0.112 192
3 0.48 1.304 180 22 2.128 0.334 208
4 1.928 1.798 136 23 3.3 0.474 136
5 0.196 1.076 184 24 3.44 1.49 168
6 3.64 0.474 160 25 2.304 1.556 118
7 0.524 0.914 172 26 1172 0.354 68
8 2.876 1.808 164 27 2.388 0.506 134
9 0.184 1.602 244 28 (HiJE 2) 2.944 1.196 S
10 1.008 1.586 252 29 3.616 0.718 68
11 0.664 1.822 180 30 1.605 1.611 227
12 3.36 0.904 204 31 1.334 0.321 299
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Continued
13 0.548 0.43 248 32 1.31 0.992 153
14 0.916 0.182 160 33 1.877 0.505 248
15 3.424 1.192 196 34 1.704 0.308 182
16 2.856 0.182 144 35 1.643 1.299 249
17 2.488 0.272 172 36 1.564 0.91 216
18 3.272 1.738 188 37 1.463 1.516 228
19 2.876 1.56 172 38 1.846 1.631 283

TSR ASCHR BT — e T G R 1 (K ST K-S SRR 3 X T7 ik R PR R IR 1 233 2
NPEAGF X, IR IR E 5y XA BT RIRCR . 335N XA (B S, 03 2 P

Table 2. Preliminary zoning results

T2 MENXER

e /INRR B 2 48 R HTF iR 725 R
f’!"ﬂ‘/ X H—X‘/J E}\SEQEEI% V- !
e (L MW) (L MW)
X — 4.1829 2.9155
X 1.6082 2.8755

XFEG A BT el g0, SR FH 3 47 A DR (9 S s P 1 K-35 SR IBHIE 43 X 7 VR AT R0 43 IX B 2 A A3 A [+
oy DX A oA NI 5], AR R M Is AT N A EE. B, 1. 3. 5. 7. 9. 10. 11, 13. 14, 26.
31. 34, 2. 30. 32. 35. 36. 37 TH P #KI;HrIX—; 28, 4. 25, 38, 17, 21. 22, 27. 33. 8,
15. 18. 19. 20. 24. 6. 12. 16. 23. 29 SH " #RIH»F/r X .

PLA X — 51 43 3 2 AR S 1) K-means 58RI B0t 1) K-means SRR FEIT RIS M, i B 6 g
b 248, HAARBUE R 3 M 4 fon. RS0 K-means S EIER & 5253 X 2 [ i) fufar ZE 4
KN 0.286 MW, f/NA 0.049; TR ML) K-means BEHILRE, KRB0 IX 2 181 57T 2 {8 i
KN 0.639, Fz/N A 0.089. 514t K-means 52 FIEAR LL , it 1) K-means 525 6 fuf 22 (8 1P 348 i1 0.364
MW &%) 0.1675 MW,

Table 3. Comparison of total load results in cluster partitions

3. BANSXB g RRILE

K GE K-means 5275k & 9 1o Bidk K-means 282832 5 6 fif
i (Bfr: MW) (BAZ: MW)

1 1.762 0.975

2 1.212 1.212

3 1.123 1.261
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Table 4. Comparison of total load differences in cluster partitions
= 4. BEOSXRATEEXLE

S K-means f’éé’é&ﬁ&ﬁ?ﬁ Bl K-meazs -2 SN ik
(BfL: MW) (BAZ: MW)
RKME 0.639 0.286
R/MA 0.089 0.049
FE1E 0.364 0.1675

B EE 2 BT el 0, Gk K-means S8 28503 B 20 BRI, o] R g o 57 A 23 A AN 38 5 5
JEC PR B7 AT A SRS 3 X 2 [P S A A ZE B8R B IRl R, 3k — P 3 v FH P R PR R P AR R 7 R A 5 1k

TR O K-means TEREVEI 4 X — 43 X B SREE Bk AT ik — B ORI L, R BUNE
FSCR SRR 30 2 P 2 T ) B s A AR B DX R R 288 SR B 9 i s A 23 O ) A b e il 2 B, 1
SH1 28 SOHEA, ml, m2, m3, nl, n2, n3, nd NP X—. RIS A AR BON D LI
T4k, BOKBNSTXEIIE, &REPORAARIE S iR,
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Figure 2. Partition planning effect
2. SEXMXIERE

Table 5. Bifurcation point coordinates for dual power supply and single supply distribution network planning

5. WERAHEREMARIE S X SRR

43 X m1 m2 m3 S
IrIX—
AR (0.51, 1.38) (1.13,0.32) (1.44,1.23) —
5 X ml m2 m3 m4
SrX
Ak F (2.03, 1.66) (2.25, 0.35) (3.17, 1.53) (3.35, 0.55)
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