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Hybrid Differential Evolution Based on Tabu Search Algorithm for Distribution Network Line Planning

ZHANG Gui-jun XIA Hua-dong ZHOU Xiao-gen ZHANG Bei-jin
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract A hybrid differential evolution algorithm (DE) based on tabu search algorithm (TS) was proposed in this pa-
per for the planning of power distribution. Firstly, the distribution constraints are divided into hard constraints and soft
constraints, Hard constraints ensure the reasonability of the topological structure of the distribution network, and soft
constraints improve the diversity of the population. Secondly, a hierarchical structure is adopted. The outer layer pro-
vides excellent initial individual for the inner layer by rapidly convergent DE algorithm, while the inner layer provides a
global searching process and avoids being trapped in local optimum by TS algorithm. A repairing operator is also de-
signed to solve the non-feasible solution generated in DE., Finally, the performance of DETS is verified by 10 benchmark

functions. In addition, the line planning of medium-low distribution network of a certain city is achieved by the proposed
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SEBE AN EUAE LEST AYAE EHAH
1 0.1 0. 048 16 0,15 0. 073
2 0. 25 0.121 17 0.08 0. 039
3 0,16 0, 077 18 0.04 0.019
4 0.1 0,048 19 0,1 0, 048
5 0.1 0. 048 20 o} 0
6 0.05 0.024 21 0. 06 0. 029
7 0.1 0. 048 22 0. 04 0. 019
8 0.1 0.048 23 0.08 0. 039
9 0.25 0.121 24 0.1 0. 048
10 0.16 0.077 25 0.03 0.015
11 0.1 0.048 26 0.1 0,048
12 0.16 0. 077 27 0. 16 0.077
13 0.1 0,048 28 0. 08 0. 039
14 0.1 0.048 29 0.1 0. 048




K6 REHIR

XHE  OREK  AE O WE@Q dai@Q #HOD AREA) O IHEF O RE  AF O HHEQ ERWQ  #HOLD  BEEWA)
1 27 28 241 0.4 15000 125 23 19 20 4,41 0. 84 31500 90
2 28 29 2.1 0.4 15000 125 24 20 21 4, 62 0. 88 33000 90
3 29 23 2.1 0.4 15000 125 25 21 22 2.1 0.4 15000 125
4 23 25 2. 205 0. 42 15750 125 26 27 1 1. 68 0. 32 12000 125
5 23 24 2. 205 0. 42 15750 125 27 28 2 1. 68 0. 32 12000 125
6 24 26 8. 925 ' 63750 90 28 29 3 1. 68 0. 32 12000 125
7 1 2 2.1 0.4 15000 125 29 23 4 1. 68 0.32 12000 125
8 2 3 2.1 0.4 15000 125 30 24 5 1. 68 0. 32 12000 125
9 3 4 2.1 0.4 15000 125 31 26 8 1. 68 0.32 12000 125
10 4 5 2.1 0.4 15000 125 32 1 16 1. 68 0.32 12000 125
11 5 6 2.1 0.4 15000 125 33 3 15 1. 68 0. 32 12000 125
12 6 7 2.1 0.4 15000 125 34 4 14 1. 68 0.32 12000 125
13 7 8 2. 205 0. 42 15750 125 35 5 13 1. 68 0.32 12000 125
14 16 15 4, 62 0. 88 33000 90 36 6 12 1. 68 0. 32 12000 125
15 15 14 2. 205 0. 42 15750 125 37 7 11 1. 68 0. 32 12000 125
16 14 13 2. 625 0.5 18750 125 38 8 10 1. 89 0. 36 13500 125
17 13 12 2.205 0. 42 15750 125 39 16 17 1. 68 0. 32 12000 125
18 12 11 2.1 0.4 15000 125 40 15 19 1. 68 0. 32 12000 125
19 11 10 21 0.4 15000 125 41 13 20 1. 68 0.32 12000 125

20 10 9 2.1 0.4 15000 125 42 11 21 1. 68 0.32 12000 125
21 17 18 2.1 0.4 15000 125 43 10 22 1. 68 0. 32 12000 125
22 18 19 2.1 0.4 15000 125
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SR e 18 PEA 3R 5 J8/kWh, it e 8 B8] g 3h, £ i i
FH 0. 2 W/ km, e K AV EME N 10%., 40 2.3 HEFR,
e R ST GV BB 2R K TR AR S B A ROR e R R R
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MR 7 PR R &SR AT LB 4, DE B
1 SaDE B L7248 B B R k8 3R B L #% , CoDE B
1 DETS Bk EELL 1000 M RAEL EREAREBLRF
Bt f#, 2 DETS H & 09 F ISR B h 200 1 48, M
CoDE ##:4 30 {4, DE B 5: 1 SaDE B i:7e 4 7 A0 R%L
P LS, Wi B DETS B3k A9 F 3508k it 18] %9 4713, 2ms,
CoDE 3y 24388. 8ms, Bl DETS B Mt F CoDE B AT
80. 7% WysR At IE]. L% EH, DETS B3 B A i CoDE &
BRI SOERS ; B4, DETS B A ERB M LS
B2 R (B ME VB R DA RO SE A T DE i f SaDE

H, B DETS BakAnsEmz h o, WAk it E .
4,8 T Bk DETS B T AT LBk R B BA 8 E A
B ASGER ttest HTIESHBRBR . SRNK 7 BF—
FUERS, b “+ " RR T R B B E M TN L E R, “~" &R
FrigBESEsnz MEE BEEER, WL, FTRA R
BEMT DE BEM SaDE H¥k; X F CoDE Hik, BR S
DETSHEML, MENGREAREE LR, HRE DETSH
HHF S W Sl BE R B [ 548 F CoDE B . BAR i,
DETS B 3:AXAT LABA 1E DE Bk B Bl sy, i B 7] S84
= WS B RR

RT BRHEAER

FE PHRERE PHEMREmS)  BARAGD  BARRGD  FHEACD PRt Bsh % t-test
DETS 20.1 4713.2 1181304. 810 1181304. 810 1181304, 810 0 100% NA
DE >100 - 1187472, 727 1256335, 063 1216758, 677 14072. 033 0 +
CoDE 30.0 24388.8 1181304, 810 1181304. 810 1181304, 810 0 100% ~
SaDE >>100 — 1181304, 810 1248816. 943 1221215. 580 15630. 861 3.33% +

ZRE DE B BABOR MR @ bl b s, 76
o LR B L BA R R R %, SR T DE HBEAR 5
IERMHHAR . TR, 7 DE Bk 5IA TSHE,
B —Fh 2B (DETS), FH TS B B
BBk R BR A , HR LR AR A A AR AR AR AR,
AR TREM A PTATHE, AR TR BB SR L
SRR EBTREN2RINESN. BE.RA 104
PR R EUIRAE T BT 88 DETS Bk 7E e Sl B T St ;2
B R BT B R 5 R, 1 X 1T o 1 AR BT e PO 45 2R B
RIS, P TR B R S T AR R AT i 2% 2R B AR
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