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Fig.1 Schematic diagram of primary and
subordinate distribution network

LB RUZ 25 o = e R A Bl | Bl
FL UL 5 SIS a6 O S8 B AT e [0 P 3 s S B B A
SE ARG L B O T IR L R
P 232 b L Y0 A A5 S5 R0 B A s ) 8 AR R, AN T 1
4 ZRHBL IR WG B O Ak 512 B B Ao i 5 45 5K
TR R HOC R A HE R AR AN S i, d 14
AL AR T U IR AR B R LA L T PR R A R R Ty
B, Ik s 3 M, 19 T A7 N B3R B 5 S B R
B, 25 SR A XAl R4 TR 5 BRI 4 v a5 M ]
AR IFREARABE T ; 46 L YA 8] L B 42 T fE K
S o3 DXRT AR R X I A B A /DG B BEBIL I B, HL S
PR pe SR B 4

e A o 46 JE R B AR A B A | AR S
BT R AR R, APPSR R RES
2 B A R YRS A B — S Y TR DG R B D D
A — 2L AR AEAE A AT A

2 EERMERMREIMRITT

21 ETHEEEMNATRE DCRBENEX

HTIET 10 ZEPBOR I AF i Sz DG — 2 B A
SR S5 RIS A BRI LI IR R T
oA A5 A A i, T AR 25 XN I R 48 O
— PR LR XN - R 2 | A R X it
FE kR | (E B 2 DRI 38t LB ) 1 S T
R 20 A AR AU, 2 T i 5 ) 52 A A 5 T A 22 35
PERY R REN2-10, 55— J7 T, 2ok 2 10 F X B2 38 4k i
S R AR R A AR A X HTA 2
o X EH

WA R WL KRR 3 R 5 TR o T
JRR TR BT A RN TR R Oy vk e
1 K-means B 02 —Fhg & X040 7 i HAT T 5
S LY WS NTITRE: 2 Do v I T S R i &
7S BEFIRE B 0 30 G A 2, A BRI AR 2R AR W rh
K-means 5 28 (1% ) DUAS A = HE 09 02 2 s [A) B Ak R
1) 25 1 RN\ AR B 114 251 2 RN 35 b B e T 4 %
] AL BRAC BE S DASR (1) 2 H A% pR B, 3R U AL

X M Loy IXE5R 3 (2) J i DUAR 25,

M

mﬂZZmﬁ2m) (1)
i=1 neS; €Sy

D;,:‘AXU ‘+‘AYU ‘ (2)

Hrb D, A n A SEPRUE RREE RO
BB AX, AV, SR G R B A b2 (i
FY AL FR 22 ME ; D, ML UE 4 | AR piE
LS i FIXNSEBR AT AR M O R X
Sy HEEPORES (1) AT AR 2> 2R W] S PR 17
o o B I SR 2 O (R R B RN | S AR 40 B B SR 2 v
OEVEBR R Z A, Hh DG ALy 5 i
fif s — 2,

254 K-means B IE MR XL ME 2 Fis,

Q)

A G35 A0 A 8

B LE =2

[BEHLER o, 49 BT

322 J 08l DA 24 ST 4%
TR A R R B
KA T R R IX

Fea (1) T
B IR e EE R

i 1 £ B e S Y 5 AR R R
Kl 8 O R A

2 K-means REHEREE
Fig.2 Flowchart of K-means clustering algorithm
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Fig.3 Petal-like structure of
primary network
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Fig.4 Schematic diagram of statistical time-sequence
scenarios at equivalent load point
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search algorithm
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Table 1 Load data of nodes

WAHS EE R/ (MV-A) FURTZER SRR KR

0 35,63 — — —

1 28,52 0.10+j0.01 JE B 0.020
2 32,49 0.09+j0.02 Ji B 0.030
3 37,43 0.12+0.01 Tolk 0.040
4 44,47 0.12+j0.01 il 0.050
5 48,49 0.18+j0.02 Tk 0.030
6 55,51 0.20+j0.01 Fll 0.050
7 59,50  0.20+j0.04  Fidk 0.010
8 65,44  0.23+j0.02 Il 0.030
9 71,46 0.45+j0.02 Fll 0.050
10 74,56 0.15+j0.03 Fll 0.020
11 79,56 0.20+j0.04 J R 0.050
12 85,52 0.25+j0.04 JE 0.030
13 85,37 0.12+j0.02 J B 0.060
14 76,28 0.40+j0.01 J B 0.050
15 68,22 0.35+j0.02 Tk 0.020
16 66,12 0.26+j0.02 Tl 0.020
17 72,4 021+j0.04 Tk 0.040
18 22,60 0.13+j0.02 Tk 0.050
19 13,55 0.16+j0.04 Ja R 0.040
20 8,71 0.14+j0.04 Ja R 0.040
21 18,82 0.26+j0.04 Tk 0.020
22 28,43 0.50+j0.03 Tk 0.020
23 25,30  0.42+j0.04 Tk 0.020
24 25,15 0.42+j0.05 Ja R 0.100
25 52,58 0.13+j0.03 Ji B 0.100
26 49,71 0.21+j0.03 Tl 0.050
27 46,82  0.18+0.02 Rl 0.050
28 57,84 0.17+j0.07 Il 0.035
29 64,76 0.20+j0.06 Tl 0.050
30 70,73 0.23+j0.07 Fll 0.020
31 75,68  0.21+j0.04 Tk 0.020
32 85,77  0.32+j0.04 Tolk 0.040
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Table 2 DG data of nodes

WS DG AL RE/MW(H: AR E /L)
16 WT 0.3(2000),0.6(4000)
18 WT 0.2(500),0.4(4000)
8 PV 0.5(1000),1(3500)
14 PV 1(3000),1.5(6000)
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Table 3 Parameters of overhead lines

2 % CAR AN X A SN I VA R VAEE 7 A o = %A

FAE (7t-km™)  (Q-km™)  (Q-km™) /A
JKLYJ-10/50 5200 0.65 0.4 220
JKLYJ-10/70 7000 0.45 0.4 275
JKLYJ-10/120 9300 0.27 0.4 380
JKLYJ-10/240 15000 0.13 0.4 610
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Fig.6 Calculative results of different
partition quantities
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Table 4 Information of equivalent load points

Sl el - A~

ﬁ?‘f A A /7257“ f T/ (MV-A)
a 52,50 4,5,6,7,25 0.871+j0.112
b 64,76  26,27,28,29,30,31,32 1.560+]0.344
c 68,12 15,16,17 0.598+]0.124
d 155,655 18,19,20,21 0.546+j0.170
e 28,43 1,2,3,22,23,24  1.648+0.160
f 76,46 8,9,10,11,12,13,14 1.077+j0.176
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Fig.9 Schematic diagram of primary
distribution network construction
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Table 5 Line type selection for subdivisions

TXFS  FERGE/A |
A 67.598 JKLYJ-10/50
B 125.667 JKLYJ-10/50
C 47.025 JKLYJ-10/50
D 44.022 JKLYJ-10/50
E 127.463 JKLYJ-10/50
F 84.043 JKLYJ-10/50
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Fig.10 Wiring diagram of radial subordinate
distribution network
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Fig.11 Wiring diagram of primary and
subordinate distribution networks
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Distributed generation & energy storage planning based on
timing characteristics
SU Haifeng, HU Mengjin, LIANG Zhirui
(School of Electrical and Electronic Engineering,North China Electric Power University, Baoding 071003, China)

Abstract: Based on the timing characteristics of wind power,photovoltaic generation and five load types,a
model with the minimum sum of investment,maintenance cost,power purchase cost,reliability cost and
environmental pollution compensation cost of distribution network as its objective is built for the locating
and sizing of DG (Distributed Generation) and ES(Energy Storage) device,which adopts the coordinative opti-
mization strategy of load,DG and ES to optimize the capacity and power of sodium-sulfur cell for improving
the accommodation ability of distribution network to DG with the prerequisite that not too many ESs are
installed and the economy and reliability of distribution network are guaranteed. The particle swarm
optimization algorithm is adopted to solve the model for a typical case and the results verify the correctness
and effectiveness of the proposed model and method.
Key words: distributed power generation; energy storage; locating and sizing; timing characteristics;
coordination and optimization; particle swarm optimization algorithm
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Primary and subordinate distribution network planning considering

load clustering partition and DG integration
XU Rui',LIU Junyong',LIU Youbo',XIANG Yue',ZHANG Yi?*,CHEN Jinxiang’
(1. School of Electrical Engineering and Information,Sichuan University,Chengdu 610065, China;
2. State Grid Fujian Electric Power Research Institute,Fuzhou 350007, China)

Abstract: In order to improve the economy and voltage profile of distribution network,the primary and
subordinate distribution networks are built from the aspect of network topology. The K-means clustering
method based on Lebesgue formula is used for the optimal partition of power-supply area and the concept
of equivalent load point is introduced. The time-sequence model considering load nodes and DG (Distributed
Generation) outputs is built for the construction of primary network,the scenario reduction technology is
applied to extract the scenarios and assign the weights,and the wiper-swinging search algorithm is adopted
to construct the petal-like primary network. The radial subordinate network is constructed with the
equivalent load points as the power sources,and the tie lines are designed with the minimum total load loss
as the objective to decrease the investment and improve the system reliability. Case analysis shows that,the
proposed method is rational and effective;the constructed network structure needs less investment,achieves
higher and stable voltage and has less network loss.

Key words: electric power distribution; primary and subordinate network planning; petal-like structure; K-

means partition; wiper-swinging search algorithm; time-sequence simulation; distributed power generation



	1
	2

