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Reconfiguration of distribution network containing DG based on entropy theory
and PSO-DE algorithm
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Abstract: With the increasing proportion of distributed generation in distribution network, distribution automation
should enhance the optimal dispatch of distributed generation to play its optimization role. The reconfiguration
of distribution network is one of the important measures of distribution network optimization planning. Aiming
at the problem of reconfiguration after the distribution of high proportion distributed power into the distribution
network, the randomness of distributed generation is described by scenario analysis. A reconfiguration model
combined with distribution network active power loss, voltage deviation index, switching operation times cost and
distributed power output risk index is established. The subjective and objective weight method based on entropy
weight model is used to evaluate the reconfiguration scheme. The particle swarm optimization (PSO) algorithm and
the differential evolution algorithm are effectively fused. The important parameters of the algorithm are updated
by setting up dynamic parameters. The improved PSO-DE is used to solve the distribution network reconstruction
model. The actual distribution network as an example is taked to analyze the impact of renewable energy access on
the distribution network reconfiguration under different scenarios. The results show that the method proposed in this
paper can improve the node voltage level, effectively reduce the ac-tive power loss of the distribution network, and

improve the quality and reliability of power supply.
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Fig. 3 The empirical distribution function of wind power and

photovoltaic energy output

Cluster Assignments and Centroids

JEIRH kW

000 1500 2 0002 500 3 000 3 500 4 000
JAHLH /AW

o Cluster 1 o Cluster 2 o Cluster 3 e Cluster 4 ¢ Cluster 5
o Cluster 6 o Cluster 7 o Cluster 8¢ Centroids

4 BEARSREHD

Fig. 4 Cluster assignments and centroids

KL )
FARH

RHLH g
JeAR

®1 DG HIas%k

Tab. 1 DG output secenrios

Wit 1 W5t 2 W53 Wit 4

239 22535  1037.25  983.75
10.68 881.2 808.25 0.17
78 ) W5t 6 Wi 7 Uit 8
1639 418.87 298.25 2408

262.41 444.49 977.58 6.83




HTRBULE A PSO-DE 5HA 5 DG AeHL M A4

EGEN RPN WK
FREE LA 450, Fe KGR KE A0k, F#2]
W T+C,=C,=2, W,,=0.9, w,,=0.4, 1=3,
Fuax=0.9, Fu2=0.2, CR,»=0.9, CR,,=0.2, M
L, 0 A UL A Sh B R i /b o B H bR, 4F
BB R A TR ML R RS A
TF & HAE R B A FID G H ) KUBS X U A H F5 A
B, TWAEMRKHAL,=0.7, 1,=0.1, 21,=0.1,
A4=0.1, 4% AR b R AR TR AR A
HARR B EE A BCE, FHid R iZkaE R iy
RAE

Wk {5 E M, kit PSO-DER B RENS 58 &
W8k T Bt B b R B IE, i HLW Sl B8 ¥t T4
TRER G ZE o AR, ESHIR,

9 Wesloxt b
90|
gg | 3
i% 861
%
.l
g2l
80|
B0 30 30 40 30 60
IR
—PSO-DE  ----PSO
(a) SPSOHEAEL
WSt e
)
90}
88t
®
=861
%
?.5 84t
)
80t
B0 20 30 40 350 60
SRR
—PSO-DE _ ----DE

(b) SDERLXLE
B5 EfRESRnLE
Fig. 5 Convergent curve of objective function
H Bl Sam] LA kL 7 RERLL 28 5 BN R B B
torf, T8 F B 2 R Eig, ESbrhiy 2 it
LR R B A R KB 2 R s, sk
o R R PR 2

www.eage.com.cn

Theoretical Analysis | HEiSH#T
A S ok RO B 28 D A T A3 2 8 AN ] HY
Ny, *MDGARNEE SR LT &G,
A TIDGH hisE R R 2P R, EEAN
ARG SRy 5, B R MEIFR,
x2 AEIHETH DG BER

Tab. 2 Penetration of DG under different secenarios

8775 ! Y52 Y5t 3 Yt 4
B KW 249.68 31347 18455 983.92
BIEE (%) 2.8 35.2 20.72 11.04

Y55 Y5 6 Yt 7 5 8
HEA /KW 190141 863.36 127583  2414.83
BIEER (%) 21.35 9.69 14.33 27.11

®3 TREBEXTE DCHIBEMEN

Tab. 3 Reconstruction scheme of distribution network with DG

under different permeability

. GEEE R (R
) 4 IH A
WANAXAS T W s
5,13,22,
11.04 27.28.2030 228594 32.6467 0.0011 3
21.35 5,13,22,28,29,30 19.4673 255446 0.008

27.11 5,13,22,27,28,29,30 13.2739 18.4655 0.0005
352 6,13,20,27,28,29,30
0 51321,27,28,29,30 31.7460 39.4323 0.0012

WG R IPRE R, ADGZIE, &
WA RS EFRNIR/N, Be A W E R85 R 5 R 5%
DGR T A ZERAHLL , HRE /N EC i X A ) [ 465
SR B & . f£%IE& ELBFIDGHE AR HH
FIREEAE LT, HH R AL B A AR A mI DG
BT RWARMIE . VBN, 48
ARIDGE &R TH A R 710 5l BB T A AT
SER, BAWDGAERBA, HEHJEAYAHE M
WA 450 P AL AT B 2, 4 o 1T R e kP 28R
EWE, UWHELEIDGE AR R MG RAA —
SE e RS, (HE KR BB EE AT R
EUbreR B, 7 m ic A I it F o

R FEDGE A w2, K UL A
SR Ll o) Bl A B AT AS AT 56, 8, 13,
18FN194L, R ek it PSO-DEF i 5 b W 25 2t 47
A, LA LRI HsTER, FEDGAREA

9.5445 125680 0.0003

N W W b

2022418 - | 7



HigoH |

Theoretical Analysis

BRI E AL TT R, RAPTR.
#4 DG REEAAMEEREARLITE

Tab. 4 Reconfiguration optimization scheme of distribution

network with DG

DG #  WiIFHITR

HHARE AR Ak TR

NLE A B MBKW BRE (ERE
6 2’13‘2175,’2291’23‘ 19.1379 234223 00005 4
8 3’13‘2195”3201’27‘ 248052 305064 0.0008 4
13,18,21
13 6'27%'2;’30 ' 285891 353613 00008 3
18 5’13’2293:’3207’28’ 246158 305197 00007 2
5,6,13,23,27,
19 28,29 196207 241508 0.0004 3

g 5182127,
DG Jeogso L7460 304323 00012 2

MEAR RN, BEEDGEAMLER AR,
RUE T BB ARHME, LA E AT 6
W, EAZJE R B AR BUE b, LEAREEA
DG T5 2 /N39.72% , A Jy Dh M BEAR T
40.60%, o H: {7 Ko/ 1758.33%, BEWIDG
IMA BRI Z J5, KBS T B A ) 2 3 46
FE, @& T ARERREN. A% EDGH
2 L B BC AL A ALY B R2NE, B DGHEEA
O B AL T AT DI, A Je A RIOR B AT

4 BERIE

AR SR i Bl 061 45 A 2 RE T 432 A e L A
HAg R, 12 A TR A FIPSO-DERL Y
O DGE M E, FEMRBARIELLT

1) Gk R 3 Rt ik B sk 9 1o sh SR 40 A
TIAH, SGRBEIERY Do A dh £, FIH SE M AE

BRI HEERTROCH D5, Wl kb
Bl 5y 1, 84 th 13 S e A 280 3 AOG ) AT
etk , R4FHhAEA T o A SRE IR ) RIBE ML .

2) WFR TR RS E L E A
WAL AWSGERD:, MEBTEES R
BEHIXE, R TSR I 3 & WA E
DAL E A TG RHEATIEY . RIS REW, &
TR T R AR A R 8 B RE A B E

3) TEFE4r 75 oy A 2RI HH ) Bl LA ) R i

8 | C2002FEFEMNEE I

BHEEST TR E BRI DR A e RS A
TF 5% 48 VR U AR DA B 23 A 3 A I H ) RURS: s
M2 HbrE AR il Sk Br 56 o B, A SCR
tH A 75 1 B A 8 AR L L I B A ) B R e, ok
EAT AR, 3 e i B A AT SR

Sk

[1] #FEME, skaml, RS0k, 5. HeEIEIHIN R
R 3500 B B S e A8 B BF 22 [3] . o [ HLML LR
2, 2017, 37(1): 1-9.

[2]  Bskadh. HeTEA 8 HOMN LI A 5 B e ) 5 A
5 B IARILI]. BB & 5 LT
f&, 2020, 41(6); 21-29.

[3]1 fRMRMR, REE, A, %. ZEsABEAR
B PR A s I G B Zh R A [J] . A L HL R
2245, 2018, 38(16). 4715-4725, 4976.

[4] Smint, EE2, E4@. EshicmmMd it &m
B AR EHERRIN]. B hRGEAD
k., 2018, 42(11); 94-101.

[5]1 ERER, sk, KiAtH, %. KT ZEREEHIE
Frig (i RL I/ N K B TE I AL IE D] . i s
S ETEIRME, 2021, 42(1). 18-24.

[6] 2%, EBIESE, Dhpn. Acr M EAHELLEAD].
U 5 iR RSN, 2011, 27(12): 76-80.

[7] Aok, FiE. ETFEEEMEEYLEITRL TR
RkRRC R M ER[I]. AR, 2014, 42(6):
1158-1163.

[8] kR, Wifh, skebH, %. ZEMLKIHETEL
Mo AR R L D] o RS A
ik, 2018, 42(5). 111-119.

[9] #AfR, Hfdts, WM. KTEHTRIRAE
Bk TR 7 i Fl ) A R R R (0] L 5 i TS R
JE, 2014, 30(6): 5-10.

(==TEMI

REFH (1994—) , 5, fit, FHEMET
. D RG s T S1EH15% .
(Weke HA: 2021-06-15)



HF I8 S F1PSO-DEE ;A Y& DGEL B &y P1

Cluster Assignments and Centroids
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