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Optimizing micro-grid operation based on improved PSO
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Abstract; One of the important problems in the development of micro grid is related with its operation optimization
including multiple distributed generators (DG ). To improve the operation level of the micro grid, the modified
particle swarm optimization (PSO) algorithm based on chaos theory and simulated annealing algorithm is proposed
in the paper. The mathematical model regarding optimal operation of micro grid is established incorporating different
operation indexes of the distributed generators, in which the optimized object function is assumed to be correlated
with operation indexes such as operation cost and environmental benefit. The modified PSO algorithm is used to
solve the multi-objective problem, with the optimized operation of the mirco-grid with DGs being obtained. A case
study regarding 24 hours operation of one mico-grid shows that, the modified PSO algorithm appears to have

enhanced optimization ability and convergence rate.
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Table 1 Conversion cost and Discharge factor
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Fig.2 Microgrid diagram for case study
T ) 4 3 A7 R A TR - S H Il 57 i AT (IR - s R
) X FE ROk, RS R T S SEE | i
AR D, PRI BR E B R M T R A B R B A i . ast
9.00—12:00,19:30—21:30,1:00—6:00, % /= 1.00— % 20 /
6:00 Ji T FHHLIVA 00, JLAPT A B T I pi by
BEE PSO ZHNF . PSO KL FREMEE D 70, ek |
AR ECH 150, ¢, =¢, =2.0, 0,, =0.93, 0, =0.15, - ., : : .
» 0 4 8 12 16 20 24
e=10"7", t/h

DAREAH I 42K 24 h s AT B i Bl 1813 IR A B3 SARRLE i
AR DI 2% , ] 4 g 24605 S 17 F iy Fig.3 Power prediction carves of
24 , Bl 5 A e i £ far S0 T 2 photovoltaic and wind

HRRE L A BIL AN ST BIL A ] 45 L PR L 28 T
b DR R M 6 s, AT ATERG P S DR O R & an s 7 s

MIE 6 &1 7 AT TE O ~ 135 kW D8 1K [] P RURRAIL I SR} 3% R 255 2l T 5 e 5 AR vl %) 100K 28
B K H L (B IS TYE A A B A, 255 2 T B A1 5 S0 & R LI R 28 T B M1 (H IS A7 4E 47 LA &)
e, RIHERE S s

FIHECHE R PSO BIEIA TR AT, LSS R an &l 8 i, IR 8 nl UL, Ak f it SlOR AL AN S 9m bl —
HAEMAB MG st BORHH A BB R 2 (Ch 1346 kW) | T RUAHLER 2 (2 976 kW), 51 & L
LA 1023 kW - h fF G K 6 FE 7 i as R, K9 Mo m U IR BA B, AR 8 (1619 FT UL, e
M TRALS 24 h BYIBAT B AR 2568 TG,



554 W R e AR (H SRR ) %45 %
Sl S
300f --=- S AN 1401 e i 2
—Y a g 120 | o G143
250+ I XA —— f14i{f4
= 2001 100 |
S E 80}
=<
1361 S .
100F o0, m! -
2-e-¢ - ..
S0t Lo 20} wEAies Pt
e ey 5, sttt o , , . .
0 4 8 12 16 20 24 0 4 8 12 16 20 24
t/h t/h
B4 Dofafnr X aEin sk B 5 BiGgkaEHn s
Fig.4 Prediction curves of total load and generalized load Fig.5 Prediction curves of each feeder load
sop - A 2500 s
- S0l - BUHL
H\i 200F  —— Rk B e JOLFEL
S
= 150} = 150} /
Z 100} & 100 e TR
§< j"r:" -2 o P S °
50} Sop e e
07 20 40 60 80 100 120 140 160 180 200 220 0" 20 40 60 80 100 120 140 160 180 200 220
PIkW P/kW
Ee6 HHXBEMRKZRSHHINEXRME B7 AHRBRESEASHAHNEXREL
Fig.6 Relation curves between fuel cost of Fig.7 Relation curves between total cost of
DGs and its output power DGs and output power
140 - v Bl AL 2507 e
120 w~§gm PR “'Eﬁ5§$
100 | = IRHL S v 200p = EURE o,
wol Ao e SRARHT B B 7 %
T 40r i L
| 100
0r ] 50+
20+ -
400 2 8 12 16 20 24 0
t/h
B8 EANHEIERHINIEMLE B9 WMIE TR AHZ
Fig.8 Curves of power output from different DGs Fig.9 Curves of DGs costs
y g i SRS EIAL s b f
j‘jTgﬁﬂEzI-‘IﬁHj BT PSO B s A 34 , 43 5 I FH B £3 FAEEEHRULER
TR AR , 22350 Tz 1T 10 PSRRI ST 45 R different algorithms
1 3 Al AR SCHE i ekciE PSO B30k i G M fL ik iz o EAFREA/ T EELE Bl s
17 RA AR, V- Y3z S ) dc L, R Bk tE PSO BE A wit pso 2560 10.3
AT TR, AT B M f655 S0 2723 17.7
GA 2683 18. 1

4 & &

a. JHG RIS BRSO SEXME SR PSO Sk kAT

et I 5 AR AL D ik HEAT FUA, S5 R R

B, Bk JS 1Y PSO B AE SR RE SR Ty TR A R 4 &
b. G R RS RIE T LGB AT A R R R R B/ N 22 AR B AR B A 28k



5 6 10 LZR S SRR T RERE R Wiz 1T 555

SENW:

(1]

(2]

(3]

[4]

(5]

(6]

(7]

[8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

ok, e, B, % M MEREER (1], PEBIL TR H,2014, 34(1) : 57-64. (YANG Xinfa, SU Jian,
LYU Zhipeng, et al. Overview on micro-grid technology [ J]. Proceedings of the CSEE,2014, 34(1) ;57-64. (in Chinese) )

BN, TR, RE A, BOBMBPELRR 1], - ARSEA 311,2007,31(19) :100-107. (LU Zongxiang, WANG Caixia,

MIN Yong, et al. Overview on microgrid research [ J]. Automation of Electric Power Systems, 2007, 31(19):100-107. (in
Chinese) )

AP, SRED, A8, AR HES B XU A s 2 AR ()], R AL TSR, 2015, 35(5) ¢
1051-1058. (LI Chunbin, ZHANG Jianye, LI Peng. Multi-objective optimization model of micro-grid operation considering
cost, pollution discharge and risk [ J]. Proceedings of the CSEE, 2015, 35(5) : 1051-1058. (in Chinese) )

s, &, EBL FEE R AR AR R Bop IR AL o M 2 Hiris e [J]. I R A 31k, 2012, 36 (14):
177-185. (GU Wei, WU Zhi, WANG Rui. Multi-objective optimization of cmbined heat and power microgrid considering
pollutant emission [ J]. Automation of Electric Power Systems, 2012, 36(14) ; 177-185. (in Chinese) )

BEDLHE, 3K, XIEWE, 4F. STk ReE M2 Atriatr e [J]. iy A i ,2014,34(3) : 16-21.
(XUE Guiting, ZHANG Yan, LIU Yujiao, et al. Multi-objective operation optimization based on clone selection algorithm for
microgrid [ J]. Electric Power Automation Equipment, 2014,34(3) : 16-21. (in Chinese) )

T SRR, Bl G BE AF. AL AR L ML AR BE R UM R B AT AR [T ] P E AL TR AR, 2011,31(4) 1 7-14.
(DING Ming, ZHANG Yinyuan, MAO Meiqin, et al. Economic operation optimization for microgrids including Na/S battery
storage[ J|. Proceedings of the CSEE,2011,31(4) :7-14. (in Chinese) )

ABIDO M A. Optimal design of power system stabilizers using particle swarm optimization[ J ]. IEEE Transactions on Energy
Conversion,2002,17(3) :406-413.

KENNEDY J, EBERHART R C. Particle swarm optimization[ C]//Anon. Proceedings of the IEEE International Conference on
Neural Networks. Perth, Australia;: IEEE, 1995 :1942-1948.

TR, TLARA VR, A5 25 T A 0 2 A g 55 e ) T PR T T SR AR KR [0 ] 0 Rl ( FAR AR L 2015,43
(2):178-183. (CAO Xinyu, WEI Zhinong, SHEN Haiping, et al. Planning for distribution network structure optimization in
consideration of its vulnerability[ J]. Journal of Hohai University ( Natural Sciences) , 2015,43(2) :178-183. (in Chinese) )
TG W07 RH. ST kR ROBEIR MR 7 ik W 2 B Sfs 0 BL 0] b R HL TR 241, 2005, 25 (24 ) £ 9095,
( WANG Shuangxin, HAN Fang, ZHU Hengjun. Economic load dispatch based on improved mutative scale chaotic optimization
[J]. Proceedings of the CSEE, 2005,25(24) :90-95. (in Chinese) )

RS ORI, RIS A ST T A S R R A A B AT [ T]. R E LT R4 4R, 2014,34(19) :3073-
3080. (LI Peng, XU Weina, ZHOU Zeyuan, et al. Optimal operation of microgrid based on improved gravitational search
algorithm [ J]. Proceedings of the CSEE,2014,34(19) :3073-3080. (in Chinese) )

MOHAMED F A,KOIVO H N. System modelling and online optimal management of microgrid using mesh adaptive direct search
[J]. International Journal of Electrical Power & Energy Systems,2010,32(5) ;:398-407.

JHZE BRBR, R IE 3R, 5. 36T B0l PSO F5 10 HVDC PL &R HI#R R 6131 [ 1], Bl R H AR, 2009, 35(2) :408414.
(ZHOU Xiaofa, CHEN Chen, SONG Zhengqiang, et al. Optimal design for HVDC PI controllers based on improved PSO
algorithm[ J]. High Voltage Engineering, 2009, 35(2) :408-414. (in Chinese) )

CAPONETTO R,FORTUNA L,FAZZINO S, et al. Chaotic sequences to improve the performance of evolutionary algorithms [ J].
TEEE Transactions on Evolutionary Computation, 2003, 7(3) ; 289-304.

FESEAL s TR R 53 A ARBUE AT RL (B — ) ARPLR AL [ M. b5t Blep e, 1994 22-55.



