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Multi-objective operation optimization of micro grid based on bird swarm algorithm

ZENG Ceng, PENG Chunhua, WANG Kui, ZHANG Yanwei, ZHANG Minghan
(School of Electrical & Electronics Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: In order to find the best scheduling strategy in the operation of the micro grid, it is easy to fall into local
optimal and difficult to find the global optimal solution by using traditional intelligent algorithm to solve the micro grid
optimization problem, thus using a bio-inspired method named Bird Swarm Algorithm to solve a multi-objective
optimization model for micro grid taking operation cost and environmental pollution as objectives. The algorithm puts
forward the corresponding strategies of population renewal imitating the birds’ foraging behavior, vigilance behavior and
flight behavior. It has the advantages in high efficiency as Particle Warm Optimization (PSO) and stability as Differential
Evolution algorithm (DE). It shows strong global and local search ability and high robustness when compared with PSO
and DE.
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Table 1 Emission coefficient of pollution gas
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GENE 889 3.15 2.35
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Table 2 Power price of micro grid purchase
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Fig. 3 Daily load curve

AR 8 A BH A S e 3 B G Tl PV WT
Kl 4 PR

500
400
300
200 |,
100

it D W

0:00 6:00 12:00 18:00 24:00
t/h

B4 PV. WT &5 /1dhzk
Fig. 4 PV and WT power curve



[, %

ST S REEA OB 2 Hbriaf Tt

- 121 -

MR RGP FREE, PV A WT SR
KI5 R B (Maximum Power Point Trace,
MPPT), Tl Mg HamtH D%, MT. DE %
EINEY) N 600 kW, ES it K& E 4 1000kW -h,
T KA T 200 kW, /MG BE R4 200 kW -h .

ASCHTH PSO ZH0h: cl=c2=15, PR
T Op ~ O A 1.2 F10.1; DE ZE0h: 4N
RFF=05, ZZXMEC=0.3; BSASHN: cl=
2=15, C=8S=1, FO=5; =FhE LR B
15 100, IEACTEIL A 500, HEATZ HERMUALR #
P g5 gL anld 5 prow, wFbb =Bl %n, SRH BSA Bt
5 Pareto HIWTLLRH PSO F1 DE H it 5%, Ik
BRIV, HEBAE R AUE, S
W () 2800 I RIS AT T FE BRI T T4 1 5 3 PR o

%10
24 ' ' ' ' ' ' " [oPSO
23} o DE
1 o
5, 22 o BSA
& 21 | K )
: ;
= 20t |
5% B, ™ 0o
& 19 0000 Gy, 1
18} ® @y
1.7 . . . . . . . .
1950 2050 2150 2250 2350

IREETG YL kg
5 PSO. DE #A BSA FikiE 4 f#
Fig. 5 Pareto solutions of PSO, DE and BSA

ST A i T T i) Pareto Fivy, w23
AFIWHRIIE A TE, ARIEFT R AR, HAE
B, YA R AT ORI A), RN R ) . AT
sy,

N-1
df +dl+ Y |di-d
i=1

A= _ (25)
df +dl+(N-1)d

A FZLoREWE 6 P, df Mldl FoR Pareto
FT I S A FCATI R 2 TR R s i o B
it AR AMBARAES AR Z IR OB d P di 1)
FEIES

— TR

\

At

12

di fh‘&;’i figt

n
6 DFEESE

Fig. 6 Distribution characteristics metric

HH T H bR BB A ZE IR, IR Sk =
EPRAE SR T 1k, 2 AR R(25), A
9 A 53514 0.9690.0.9698 F10.9088, 1] WK FH BSA

L PSO HI DE Fr 43 fift 5 ns4)A), A1 ik H dpe e
Prh .

TEH) RGNS briatTd, TR A
—A, TR Z Pareto JE AR P IEF— M
VR P S e 2807 5 ot SCHR[ 151 S F5E k)
SEPLIRH R T 3T P R, X BSA (AR g kAT b
B, PHRHsAT AN 19 732 76, 154N 2106kg
HARPRREE 7 2 7 fos

2500 . MT ) /', \\
——DE
2000[1— - - Jorp i / \
- — ES /I \\
1500F / \
E ! \
= Id \
= 1000F e 1
; N 77T EON -7 \\
== - N 7 ~ -
500 T~ 1
X d N
op ~~ P \.\‘_ // ——
=500 > . L
0:00 6:00 12:00 18:00 24:00

IR T)/h
7 RIPARL S

Fig. 7 Power of optimal compromise solution
4 iR

ASCAE T DA R B AT A IR V5 YL e
HARIT R W 2 H AR, FF R S i Rkt
TRk %S PSO M DE I ME &, BT
T HA R R e ), g5 PSO A1 DE
TSR B AN L, 78 0 AR T 12 S 1 2k
A5 1 AR 7 [P 25 1 e SR AR Y (1) eiadk, A
FEARFRHH A7 K T, 55 SEBR (A — e i 2
AW W 2225 FEAE N SE R, AL T B A R
BHHASEHME.

5% 3Tk
[1] MENDEZ Q V H, RIVIER A J, GOMEZ S R T.

Assessment of energy distribution losses for increasing

—

penetration of distributed generation[J]. IEEE Transactions
on Power Systems, 2006, 21(2): 533-540.

[2] LASSETER R H, PAIG I P. Micro grid: a conceptual
solution[C] // IEEE Power Electronic Specialists
Conference, Aachen, 2004.

(3] W%k, Wi, Wk, &5 et el SR

HRELAG I RE (D). h I AL CRE AR, 2014, 34(19):
3080-3088.
YANG Yi, LEI Xia, YE Tao, et al. Micro grid optimization
scheduling considering security and reliability[J].
Proceedings of the CSEE, 2014, 34(19): 3080-3088.

[4] LIAG C. Solve environment economic dispatch of smart

micro grid containing distributed generation system: using



-122- )& REY SN
chaotic quantum genetic algorithm[J]. Electrical Power Multi-objective economic dispatch of micro grid system
and Energy System, 2012, 43(1): 779-787. considering electric vehicles[J]. Transactions of China

[5] MOHAMED F A, KOIVO H. System modeling and Electrotechnical Society, 2014, 29(1): 365-373.
online optimal management micro grid using mesh adaptive (11] xmyat, VPEss, Mol 36T N TEEREEN £ His
direct search[J]. International Journal of Electrical Power TR A RS [T]. W I R G R S5, 2015,
and Energy System, 2010, 32(5): 398-407. 43(8): 1-7.

(6] #%k, HEE, troalH, . KHPSO-BFHEIE I fHL M LIU Qianjin, XU Huiming, SHI Chao. Research on power
Z HAr B RECAC B[], I R GRS, 2014, flow optimization based on multi-objective artificial bee
42(13): 13-20. colony algorithm[J]. Power System Protection and
YANG Yi, LEI Xia, XU Guiyang, et al. Multi-objective Control, 2015, 43(8): 1-7.
optimization scheduling of micro grid using PSO-BF [12] MENG X B, GAO X Z, LU L H. A new bio-inspired
algorithm[J]. Power System Protection and Control, 2014, optimization algorithm: bird swarm algorithm[J]. Journal of
42(13): 13-20. Experimental and Theoretical Artificial Intelligent, 2015.

(7] e, WRIRH, SRR, & R T ot % Hboki i (13] DR, SRS, Jitess, &5, SRJH odban v i frivik

SRS S ) RG], B RGER S 0 X D/ At TR A ) R A A IC (0], LT
Lk, 2013, 41(17): 25-31. FE2A4R, 2011, 31(25): 17-25.
LU Jinling, MIAO Yuyang, ZHANG Chengxiang, et al. MA Xiyuan, WU Yaowen, FANG Hualiang, et al. Optimal
Power system optimal dispatch considering wind farms sizing of hybrid solar-wind distributed generation in an
based on improved multi-objective particle swarm island micro grid using improved bacterial foraging
algorithm[J]. Power System Protection and Control, 2013, algorithm[J]. Proceedings of the CSEE, 2011, 31(25):
41(17): 25-31. 17-25.

(8] RWed, LHAR. He T Wplr) BB AR S i 22 5 [14] DEB K, PRATAPA, AGARWAL S, et al. A fast and elitist
WRHEET]. W RG LR 51, 2014, 42(5): 85-89. multi-objective genetic algorithm: NSGA-II[J]. IEEE
SONG Xiaoying, WANG Yansong. Economic and Transactions on Evolutionary Computation, 2002, 6(2):
environmental dispatch of micro grid using co-evolutionary 182-197.
genetic algorithm[J]. Power System Protection and [15] FARINAM, AMOTA P. A fuzzy definition of ‘optimality’
Control, 2014, 42(5): 85-89. for many-criteria optimization problem[J]. IEEE

[9] ST, 7RG, X, &% FET o e B e Transactions on System, Man and Cybernetics, Part A,
M2 Hbrs e ]. o Bahfe e, 2014, 34(3): 2004, 34(3): 315-326.

16-21.

XUE Guiting, ZHANG Yan, LIU Yujiao, et al. Multi- ;',izjgiﬁ 2015-08-07; PRI FA: 2016-01-20

objective operation optimization of micro grid based on @ g (1991-), %, @fHE, MEMRA, 1EH

clonal selection algorithm[J]. Electric Power Automation G077 8 A Bl B 49 ALIE 4T; E-mail: 476108626@qq.com

Equipment, 2014, 34(3): 16-21. BAI(19735), B, Hit, #E, LBHRHFHHMK
(10] FEMRAR, R, XfE, &8 & s R4

Z B AT B [T]. LR R, 2014, 29(1):
365-373.
ZHUANG Huaidong, WU Hongbin, LIU Haitao, et al.

o WARAIEAT S48 4] . B REMAALFE . E-mail: chinapch@
163.com

(R4 RER)



