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Fig.1 Timing characteristic curves of power loads
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Fig.2 Timing characteristic curves of WG output
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Table 9 Costs of planning schemes

TR Cou/HIC Co/ TTIT Co/ TTTC Co/ TTTC Cys/TTTC €/ TITC Cins/ FTTC Co/ TTIC Epq/ (MW-h) E,/(MW-h) Z55 A/ Ji 0

1 1788.58 40.53 6.71 0 0 42.70 51.7 217.740 32575.8 0 2109.57
2 1356.28 20.15 93.73 952.55 0 42.70 44.1 158.944 32575.8 8979.00 1774.55
3 1259.31 19.83 90.23 959.00 790.72 42.70 24.6 149.420 32575.8 9585.00 1725.95
4 1087.92 17.93 6.71 0 0 38.60 51.7 131.940 21675.1 0 1300.09
5 841.53 10.75 54.22 770.66 0 36.80 41.6 99.840 21675.1 4844.68 1130.18
6 785.86 10.10 65.17 844.93 493.85 36.35 22.8 93.020 21675.1 5954.05 1117.05




%6

D IEEEE S RTINS B2 0 20 A U DML R @

T E L A EE 2R B 225.91 J7 J0 I TR 1 A
MRS T, 558 6 1Y Cs(493.85 J7 70 ) fldE 343.24
J7 G E HL I R A 2 R 150.61 U7 J0 7S R 1R A
HIFEE SR
42 RS
42.1 FEEFHFREERE B BEEG T E K

FELM4 FTE2MS FE3 M6, WM
HAMFER DG MAgREM RN Z R TR 123 A8FE
B RRE, TS 4.5 .6 % BET PRt

OmFEMTUAW , HIEBPREN TSR 4.5,
6 MM HAELE M C W C,, FAEETS YL Ab £
W C B X R NFAE B PREN TR 1.2,
3. JRIHRAE A 8 ey i e s B e T R
R HEEER BN TE 1230
) FEL 9% FH AR 55 75 G A2 3% FH LA K I 45 45 FE 2% FH LE
L3y N £ AT R A SRR S i OB e = €]
ZPE

QM #E 7 MEOMLUA M, FE 3G T
HLIX 5 ) T % (0.45 MW) L3 3% H € (790.72 71
J6) A & T & 6 e I e i AR A TR (0.3
MW) L2 Cs(493.8 TTI0) , XEH N TR 6 2
TEFL % 5T DG | f g (4 I e 49 vk ) S el I | 3d
X S 255 0 far A i 286 B UEAT UM R AL | i A i BB
BRRRCE RSN RE R AR, W%
6 T LUAE A 3 2222 255 4t i T A TiE e F, 0 428 5% v 14 i
P& IR BIEAF M OACRCR . AT UL 25 S P
P X5 i 2 B 10 A i R R ) o v

it LM, AF & DG I far i s P 4
FIRLA T %8 1.2 .3 MU 5 B ACIE 471 B0 A AH A i 5
A R a2 NI N % AE 5 R T
FEMER T4 4 5.6 kL,
422 EXEWFHFEG T EPERELFT E

D F 9 h % 5 % 6 19 DG Al FI
K E,, TR TSR S8 DG B ERN
(4844.68+21675.1)x100%~22.35% , 77 % 6 DG
H BB %R (5954.05+21675.1)x 100% ~27.47 %,
HE6WHESEETH 5%, X £V GE M
BT (Ul DG ) B ER A AL B8N T 67 g
L st (WLE S) S T DG I BE R, A
i, DG 7518 K, I 55 Ye b 2 2% RN I HRL 2%
B E IRl 6 BE 2 E R DG A s B R A AL
AT LA R DG R B 38 s R ]
DA HRE 1 T b XL Rl ) 2 5

I S AHER 7% 6 171 5 553005 o7 il 28
B S PE B Bk /N B Rl UL e DG A fif RE e
AR A s,

QUHKEITITE 456 MATFEMEEA Copns
ATLLEW &4 DC TR 5 f 6 0] 54 al A B

0.6
= 04
S
¥
=
=) J_I_I_I1_rI_LrLrLLI1_I_rLLI
—02 . . . .
00:00  06:00  12:00 1800  24:00
I 2]
(a) TWHLS
0.6 |
= 04 %M
S o
¥
R 1 | L
L I I I
02 . . . .
00:00  06:00  12:00  18:00  24:00
I 2]
(b) W9
0.6 ¢
s 047
T 02
= O L
—02 . . . .
00:00  06:00  12:00  18:00  24:00
I} 2]
(¢) 113

—o— fEREPE AT SF AL T, —— B RE DL 167 A7 2 0 A
| i BE 2 B 50 (OB D) il (B fi ) e g o6
BlS AxE6EZTHMEMNKATENFHIEHE

Fig.5 Timing characteristic curves of Scheme 6,
before and after storage optimization in spring
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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



