%550 % 45 10 3] e H ARG D HEH Vol.50 No.10
20225 H 16 H Power System Protection and Control May 16, 2022

DOI: 10.19783/j.cnki.pspc.211224

BT it 5 B AR A RO S B R B e

2 R, wEF, XIW', B, £ #, B, H—8°

(1. REEEARFFRIE, NEE FRds 010020; 2. TR T KF U H THEFE, =& %% 650500)

P RULAEAE R SE(BESSS)TERC FEL M R hk i€ 25 RIE BESSs ML AN 22 5F il SEis T 508 . JE T 0k, 21T
—FECHLM BESSs Uik hE R T, oL, KM C-BMERISHILX R ER) Tifg -2 AR et g il 2 3E4T i
MP R, #ifi, UL BESSs HIYZRG A WA sl i/ o HbR, #3707 RCAE R BESSs fiefitifht e
HMZ BRI . y3R4T BESSs 5 SR R Pareto il Wit T Ul 2 HAREE A (MMOMA) ik
TR NSEBL=A AR e AU, SR Dk BE AR A iR 5 (1IPBD) J7 5% Pareto sRARMEAEIEATITh k. &5,
FIFY R \EEE33 5 Ml RG#EAT (7 I, ABAE TR R . i RS REY, 55 WiMtg%
FAREALSZARLL: FriE MMOMA 3R153(1) Pareto R3S 55 1IPBD Jrikak A5 ¥ ik 7 4734
SEIL T BESSs £ 5% AR /M, (RIS BE 2 2 A AIRIE R I FRD R e 3 A A A e B o

KRR RIBMRERS: U ER: Pareto £ AU HudZ H ka5 %k

Optimal location and sizing of battery energy storage systems in a distribution network based on
a modified multi-objective mayfly algorithm

AN Dong?!, YANG Deyu’, WU Wenli!, CAl Wenchao, LI He!, YANG Bo?, HAN Yiming?
(1. Inner Mongolia Power Research Institute, Huhhot 010020, China; 2. Faculty of Electric Power Engineering,
Kunming University of Science and Technology, Kunming 650500, China)

Abstract: Optimal location and sizing of battery energy storage systems (BESSs) in a distribution network (DN) is
essential to guarantee their economic and reliable operation. Given this, this paper proposes an optimal siting and sizing
method for BESSs. First, the C-mean clustering algorithm is used for typical scene clustering of load curves, and wind
and photovoltaic (PV) output curves over a year. Secondly, a multi-objective optimization model for optimal location and
sizing is established to minimize the daily cost of BESSs, and voltage and load fluctuation. To obtain the Pareto optimal
solution set of BESS location, this paper designs a modified multi-objective mayfly algorithm (MMOMA) to analyze the
model. An improved ideal-point-based decision (IIPBD) method is employed to select a compromise solution among the
Pareto optimal solution set. Thus the best trade-off of three objectives is achieved. Finally, this paper uses the expanded
IEEE33 bus system to validate the proposed method. Simulation results show that MMOMA can obtain a widely spread
and well-distributed Pareto front compared with two traditional multi-objective optimization algorithms. The compromise
decision scheme obtained by the IIPBD method effectively minimizes the comprehensive cost of BESSs, and significantly
reduces voltage and load fluctuation of the DN.
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S BERAE; SP F845 H & & kB MMOMA ' ' ' '
jéz Pk Re ’MS, *E'\% Y] J‘%ﬁ » W 0 ik MMOMA 211568 2 339.024 2 0.926 1 0.532 4
317] Pareto BTV AR 58 72 H15%51; MMOMA 1]
=5 INEIEER Pareto Gt R
Table 5 Statistical results of Pareto fronts obtained by different algorithms
H b R 5L (71 MOPSO NSGA2 MMOMA
5 -8.453 5102 -1.536 6103 -3.459 5x103
o 5330 -2.594 610 -1.992 9x10* -2.721 9x10*
BESSs H#145 A ATt o
EIE -6.833 5103 ~7.651 1103 -1.314 2104
g -8.453 5102 -3.404 6103 -1.271 2x10*
58 4.6927 44929 41172
o by 0.3443 0.150 7 0.104 4
F 447 FE W 3., o
SE3{E 1.6355 0.8188 1.454
P 0.7126 0.258 8 05871
5 68.587 2 53.581 8 70.196 9
. BT 13.3176 8.378 7 9.008
H 5 fufar i sl /Mmw -
FHE 34542 4 24.508 9 28.67
P 233176 31.208 1 21.905 8
# 6 PRIELAFRESHNITPBRLAER
Table 6 Optimization results of compromise solutions obtained by different algorithms
BESSs it ik 5 25 4T H R 5K 7 R Pr s 7 Z IS H bR R BUE
Sk e i B 2 AL B 2 w /W’;W : BESSs A% 4 EESLENE F #5675
1/VW2IVWV3
hils H£/MWh HKIMW ARG W Bhip.u. WshIMW
MOPSO [24,33] [0.998,1.996] [0.499,0.499] [0.13/0.55/0.32] -8.453 5102 07126 233176
NSGA2 [22,21] [2.529,3.942] [0.632,0.986] [0.08/0.71/0.21] -3.404 6103 0.258 8 31.208 1
MMOMA [2.21] [6.75,5.742] [3.169,2.871] [0.16/0.47/0.37] -1.271 2x10* 05871 21.905 8
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BESSs izt & 25 v] LASZELHE = (I 5F A as,  FRERIE
it L R AT e 1 o

5 £
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7 BESSSs ZiA A BT HL Y E R 8 s A AT U Bl
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ek,
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4) JEF 1EEE33 75 5 R G HRIRAZ 1) 55
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